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Preface

The Bureau of Labor Statistics has as one of its major tasks the development and
dissemination of information on future occupational manpower requirements and supply.
The following formats are used to present its projections.

The Oceupational Qutlook Handbook, firstissued in 1949 and published biernially since
1957, presents information for vocational counseling of individuals.

Tomorrow’s Manpower Necds, a four-volume publication, BLS Builetin 1606 presents a
comprehensive set of national projections to 1975 for use in developing State and area
projections for policymalkers and planners at the local level.

Occupational Employment Patterns for 1960 and 1975 BLS Bulletin 1599 provides
national informaticn on industry occupational patterns for educational and m-npower
planning.

“America’s Industrial and Occupational Manpower Requirements, 1964-75,” The
Outlook jor Technological Change and Employment, Appendix Volume I, Technclogy
and the American Economy, The Report of the National Commission on Technology,
Automation, and Econoraic Progress presents data on the impact of technologicai change
on manpower requirements.

Manpower needs for specific occupations have been projected for organizations
concerned with policy maiters relating to particular occupations. For example,
projections for scientists, engineers, and technicians have been prepared at the request of
the National Science Foundation, and published in Scientists, Engineers, and Technicians
in the 1960’s (NSF 63-12), Technician Manpower: Requirements, Resources, and
Training Needs BLS Bulletin 1612, and Technician Manpower, 1966-80 BLS Bulletin
1639. A set of projections of health occupations, presented in Health Manpower, 1966-75
BLS Report No. 312, was prepared at the request of the Intradepartmental Committee
on Health Manpowes. '

A systematic set of projections of the economy to 1980 that provide esi'mates of
manpower requirements by occupation for the 1970’°s have been published by the Bureau
in The U.S. Economy in 1980, BLS Bulletin 1673 and Patterns of U.S. Economic Growth,
BLS Bulletin 1672. Ways of using those occupational projections with other manpower
information in planning education and training are discussed in this bulletin.

Chapter I illustrates ways to use information on projections of occupational
requirements and supply, and training in planning education and training programs. The
remainder of the report provides available information.

Chapter II presents material on projections of future occupational requirements.

Chapter III presents information on occupational training and the number of persons
completing such programs.

Chapter IV summarizes for each occupation the data on manpower requirements,
annual openings, methods of training, and available statistics on training completions.

This bulletin was prepared in the Division of Manpower and Occupational Outlook,
Office of Manpower and Employment Statistics, Bureau of Labor Statistics. The report
was written by Gerard C. Smith and Michael F. Crowley, under the direction of Neal H.
Rosenthal.
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OCCUPATIONAL MANPOWER AND TRAINING NEEDS

Chapter I. Occupational Dats Needs in Planning Education and Training

Traditionally, most education and training in the
United States have been offered in response to the desire
of students or trainees. Underlying the development and
utilization of trained workers are many decisions made
by individuals to suit their own inierests, opportunities,
and capabilities. For instance, a high school student may
become a carpenter rather than attend college; a chemist
may leave his job and teach high school; a secretary may
have a child and remain at home temporarily. Decisions
by government and educational institutions influence
choices of individuals. Examples of such decisions are
building a junior college; establishing a training program
for the disadvantaged; revising the draft or tax laws; and
changing salarics that make one occupation more attrac-
tive than another.

In this country, individuals are encouraged to make
educational choices. The system has worked reasonably
well for mest individuals and for the country. Because of
this succes, the question is asked: Why make projec-
tions for use in planning education and training pro-
grams if the development and use of manpower resulting
from the many decisions are satisfactory and individuals
can adjust to market demands?

The ability of the system to work has depended on the
flexibility of employers, workers, and educatioral and
training institutions. Employers have adjusted their
operations to the available labor supply through a
variety of methods including restructuring their work
when skilled workers were in short supply; upgrading or
training workers on the job; or substituting machinery
for scarce labor. Workers have adjusted to the needs of
employeis, sometimes in response to relative wage levels
among occupations, by taking training or moving.
Educational and training institutions have responded to
changing manpower needs, both in the initial training of
workers and in retraining and upgrading programs.

Despite the success of these adjustments, the market
has worked less than perfectly. Heaith officials have com-
plained of shortages of physicians and nurses; consumers
have called for more and better trained automobile
mechanics and repairmen; industry has needed more
engineers, technicians, and other highly trained workers.

-

In general, the market adjusts slowly to changes in
demand for occcupations that require long training
periods. One efi.ct is a disproportionate rise in wage
levels which result in costs of some socially essential
services, such as medical care rising faster than the
ability of people to pay. Sometimes, the progress of
socially desirable work, such as educaiion or com-

bating environmental pollution is slowed. In the face

of rising demand, shortages of trained workers con-
tribute to inflationary pressures. This situation is made
more pointed if occurring at the same time that
less-skilled workers—who have high unemployment rates
even when total umemployment is low--are un-
employed.

These factors create the need for education planning
and training, especially when the government con-
tributes to rapidly rising manpower needs in some fields
by mounting large programs, such as highway con-
struction or space exploration. Such programs create
shortages of trained workers that affect industry and
threatern the effectiveness of the government’s own
programs.

In major legislation on training and education, Con-
gress has been very explicit in indicating that manpower
training financed by the Government should be based on
future manpower needs. For example, in the Vocational
Education Amendments of 1968, Congress declared the
purpose of the Act to include assuring that persons who
needed it will have “ready access to vocational training
or retraining .. .which is realistic in the light of actual
or anticipated opportunities for gainful employment”
(Public Law 90-576, 90th Congress).

Also, in the Manpower Development and Training Act
of 1962, the Congress stated that “improved planning
and expanded efforts will be required to assure that
men, women, and young people will be trained and
available to meet shifting employment needs; that many
persons now unemployed or underemployed, in order to
become qualified for reemployment or full employment
must be assisted in providing themselves with skills
which are or will be in demand in the labor market
(Public Law 87-415, as amended).
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Data on projections

To meet needs of officials concerned with planning
cducation and training, this bulletin brings together
information on future manpower requirements on more
than 230 occupations emanating from rescarch of the
Bureau of Labor Stati;tic:; Tcgether these Qccupations

technical workus, 99 percent of saleswmke,rs, 81 per-
cent of craftsmen, and 65 percent of clerical workers.

Occupational projections also are used for purposes
other than planning education and training. For ex-
ample, in 1967 a working group of the President’s
Committee on Manpower! prepared a report enumer-
ating six specific purposes and uses which manpower
projections serve:

1. To alert Government (and other interested parties) to
emeiging manpower problems; commonly, an imbalance be-
tween the demand for and supply of workers in the labor
force.

2. To help choose between altzrnative proposed policies.

3. To assist i administering specific Government programs.

4. To provide an essential element for developing other
general types of projections by Government -4 private
organizations.

5. To provide information for vocational guidance of
young people intercsted in choosing a field of work.

6. To encourage an informed and respunsible public con-
cern for manpower problems; and to help provide the
ordinary citizen with information which would be of use to
him in his role as a citizen, and apart from that of an eco-
nomic producer.

Information in this report serves all of these purposes
as well as providing information specifically for planning
education and training programs. Other Bureau publi-
cations, however, focus on some other uses more
sharply. For example, the Occupational Outlook Hand-
book, as mentioned before, drawing on the same body
of research findings, focuses on providing information
for use in vocational guidance.

Data on iraining

Estimates of future manpower requirements constitute
only part of the data needed to evaluate the adequacy of
education and training programs. Information also is
needed on training. By comparing the approximate
number of newly trained workers needed annually and
the present output of the various training programs,
training efforts can be appraised and plans expanded, if
necessary.

Workers receive training from a wide variety of
sources: Colleges and universities, junior and community

lIllmrpczwt'r Project. An Appraisal and a Plan of Action
(U.S. Department of Labor, Manpower Administration, August
1967), pp. 22-25.
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colleges, apprenticeship and other formal employer
training programs, correspondence schools, scif-study,
vovational education programs (secondary and post-
secondary), the Armed Forces, and Federal Manpower
programs for the disadvantaged, underemployed, and
unemployed. Many also “pick up” needed skills in-
formally on-the-job. Informal training is not limited to
low skilled jobs. One study,? for example, has revealed
that only about 40 percent of all craftsmen had learned
their current job through formal training.

Many occupations, especially those not requiring a
college degree, have no single, well-identified training.
Certain paths may be preferred by employers; others
may produce a qualified worker in less time. All types of
training, however, may not be available to an individual.
For example, certain schools are not found in all
localitie: Traim’ng paths are not mutuallv exclusive. A

wark as a clerk to receive further training, and ﬁnally be
sponsored as an apprentice in drafting by the company.

Knowledge of the different ways people can train for
occupations, however, does not previde the information
needed for supply-demand analysis or for assessment of
the adequacy of vocational education and training
programs. Data are needed on the relative importance
and number of individuals completing each type of
training, the proportion of those who enter the occupa-
tions, and the value employers place on the skill level ot
workers who enter through each route. Information also
is needed on the slippage between completion of training
and employment. Although varying among occupations,
such information usually is lacking.

For each of the 230 occupations for which projections
are presented, an attempt was made to compile statistics
on training. During this research, it was found that a
major problem confronting manpower analysts is the
paucity of data on current output of educational and
training programs. Mot only are coverage gaps in
collecting data significant, but many problems of com-
parability are involved. For example, much data of the
Federal Manpower programs pertain to enrollments over
a period of years; little information is available on
completions. Additionally, the level of training of
various sources differs. Some may be lengthy and
theoretical, whereas others for the same occupation may
be short and emphasize practical skills. Some training
prepares students for the most basic of entry levels.
Other programs are designed so that a person can enter
the labor force at the professional level.

2 Fornal Occupation Training of Adult Workers (U.S. Depart-
ment ol Labor, Office of Manpower Automation and Training,

Manpower Administration, Manpower/Automation Research
Monograph No. 2), December 1964.
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During its research, the Bureau has found that data
gaps in training statistics are the most severe restriction
to occupational analysis. Major problemn areas and data

gaps can be grouped for aiscussion under training source
output data; occupational training of the current work
force; and entry rates from the various training pro-
grams.

Training Sowrces Output Data. To evaluate whether
the present level of training should be expanded, total
inputs from all sources must be considered in each
occupation. Relatively good data are available for college
and university, junior and community colleges, and
vocational education programs, but even these have
problems. Outputs of community colleges and post-
secondary vocational education programs overlap to
some degree. In addition, data on community colleges
pertain primarily to programs that train students for
immediate employment after completing the course of
study; many students are trained in the transfer pro-
grams of the community colleges. Because of their
training persons dropping out of 4-year college programs
enter certain jobs and are not counted. For example,
many dropouts from engineering take technician jobs.

No agency—public or private—currently collects data
cn enrollments and graduates of private vocational
schools. The contribution of these schools must be
assessed before total training needs can be evaluated.
Detailed information also is needed on the role of the
military in training. Some systematic follow-up is needed

Also needed are better data on specific training of
various Federal, State, and local manpower programs.
For example, data are available on numbers of persons
enrolled in MDTA on-the-job and institutional programs
for selected occupations, but data are not available on
completion. Even less data are available on other Labor
programs. A special survey to determine the occupations
of employed WIN program participants in six States
showed that 21.5 percent were employed in clerical and
sales occupations, but no more detail was provided. The
JOBS program has no specific occupational information
on the number of persons enrolled; data are available
only on major occupational categories and selected
occupational groups. In addition, available data show
cumulative totals through June 1969 rather than for the
year.?

Occupational Training of the Current Work
Forece. The most effective type of training for a partic-

3The Manpower Administration already has taken steps to

remedy the lack of detailed ocecupational data for WIN and
JOBS.
Q

Y

N
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ular occupation can be learned by evaluating past
methods. To analyze such data, information about types
of trainine taken by new entrants and persons employed
for several years is necessary. This area needs consider-
able research.

Entry Rates from Various Training Prograins. Not all
graduates of training programs actually enter ovccupa-
tions for which they wer~ trained. For example, elec-
tronic technology graduates may become industrial
technicians or draftsmen. Some graduates continue their
education *o train for higher-level occupations. Others
accept jobs using only part of their training. Stiil others
enter the Armed Forces and are temporarily out of the
civilian labor force. Some women who complete training
become housewives and do not enter the labor force.

To develop effective training programs, statistics are
needed on the prportion of those completing a training
program. who actually enter the occupation for which
they were trained. High attrition rates may suggest a
need for improved programs if employment opportu-
nities exist.

Using Cccupationai Projections and
Training Information

This bulletin presents four key elemenis to evaluate
training needs.

1. Projections of the number of workers required in cach
occupation.

2. Estimates of needs to replace workers who die, retire,
and where data allow, who transfer to another occupation.

3. Data on output from various training programs.

4. Information on ways workers prepare for oucupalions.

In this report the Bureau has assembled data, including
gaps and imperfections, to help those responsible make
decisions on education and training programs and to
indicate the work that can be done to help th+ Bureau
and others who are concerned do a better job of
developing these data.

In addition, projections of manpower needs are built
upon assumptions regarding such factors as the inter-
national political situation and the direction of Federal
Government programs. For example, among the assump-
tions underlying the Bureau’s 1980 projections are that
the international climate will impros -, the United States
will no longer be fighting a war, but a still guarded
relationship between major powers will permit no major
reduction in armaments; that fiscal and monetary
policies will achieve a satisfactory balance between low
unemployment and relative price stability without re-
ducing-the long-term economic growth rate; and that all
levels of government will join efforts to meet a wide

2




variety of domestic requirements. (For a more complete
presentation of assumptions, see appendix A). Assump-
tions, however, vary widely over the long run. Should
circumstances arise that prove certain assumptions to be
off the mark, users should develop alternate assump-
tions. For illustrative purposes examples of alternative
assumptions for construction are presented later in this
chapter.

Projections for some types of economic activity and
related manpower necds are heavily dependent on the as-
sumptions used. For example, an assumed level of defense
expenditures has a great impact on scientific and technical
manpower and the assumed level of housing has a great
impact on the demand for consiruction craftsmen.

Meaningful alternative projections, based on different
patterns of growth, are possible within a framework of
continued economic growth and fuil employment. Esti-
mates derived from alternative projections, however,
may have substantially the same implications for man-
power planning officials. The following alternative
model for construction craftsmen illustrates this situ-
ation. In line with the National Housing Goals embodied
in the Housing and Urban Development Act of 1968, the
BLS 1980 economic model assumes production of 2.7
million new housing units in the target year. This level
may be high in view of the relative low level of housing
starts in 1970, experience of the 1960’, and financial
problems that may not allow this number of units to be
constructed, If the assumption were made that resi-
dential construction will grow rapidly but to a level
about 10 percent below the 2.7 million units assumed in

the original model (2.43 million units), growth require-
ments for construction craftsmen would of course be
lower than the levels initially projected. Among in-
dividual :rafts, the effect of tiis alternative projection
would be different. (See table 1.) For example, carpen-
ters and painters, heavily involved in residential con-

struction, would feel the preatest impact, whereas,

operating engineers, primarily engaged in road building
and other heavy constuction, would be limited.

Approximately the same conclusions for individual
occupations are implied by the alternative assumption as
by the original projection. For example, annual openings
for carpenters, the occupation most affected by the
housing assumption, was reduced from 39,300 in the
primary model to 35,900 in the alternative. Most
carpenters are trained on the job rather than in formal
prograéms; for example, between 1961-68 apprenticeship
completions averaged 3,256 a year, only 36 percent of
estimated entrants during this period. To keep the same
ratio of apprenticeship completions to annual openings
in the 1970’ as in the 1960’s would require a significant
increase in training under both assumptions. The limited
data on other types of formal training (MDTA and
voeational education) indicate similar conclusions. Thus,
the analysis presented for carpenters later in the report
which indicate the need to expand training based on the
primary projections (page 6), would be virtually identi-
cal to that based on the alternative projection. Never-
theless, alternatives along with primary projections can
indicate a range of annual openings on which plans may
be based.

Table 1. Projected annual job openings for construction craftsmen, 1968-80, under illustrative

alternative assumptions

All industries Construction industry
Primary Alternative ce Percent Primary Alternative Percent
Craft BLS o Difference s BLS e Difference =
projection| ~ Protection change |, . iection| Prolection changa

Bricklayers . . . .. .. .. 7.6 7.2 0.4 -5.3 7.2 6.8 0.4 -5.6
Carpenters . . . . ... 39.3 35.9 34 -8.7 30.0 26.6 34 -11.3
Cement and concrete

finishers . . .. .. I 3.6 3.2 0.4 -11.1 3.6 3.1 0.5 ~13.9
Electricians . « -« «+ « - = 21.3 208 0.5 2.3 10.5 10.0 0.5 -4.8
Excavating, grading,

and road machine

operators . - . - - -« - 14.8 14.4 0.4 =2.7 10.0 9.6 0.4 -4.0
Painters and

papérhangers . . . . . . 18.2 17.3 0.9 =4.9 12.3 11.3 1.0 -8.1
Plasterers . . .+« . - - = » 0.7 0.7 - - 0.6 0.6 - ===
Plumbers and

pipefitters . . . . .. .. 19.5 19.0 0.5 —-2.6 10.8 10.4 0.4 -3.7
Roofers and slatars . . . . 3.0 2.5 0.5 -16.7 2.6 2.1 0.4 -16.0
Structural metal

workers . . . ... . .- 39 3.9 - - 3.0 3.0 - -

Note: Because of rounding, the sum of individual items may not equal total.
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Illustrations of ways information
may be used

To illustrate the ways basic information can be used,
examples of how the data can be evaluated in planning
training for three occupations have been developed and
presented below. The occupations in the examples were
selected t¢ illustrate: (1) an occupation for which 4
years of specialized college is generally required and
preferred, but in which entrants come from a variety of
other sources (engineers); (2) an occupation for which
formal vocational training (apprenticeship) is recom-
mended but in which many workers nevertheless enter
by casual an-the-job training (OJT) methods (carpenter),
and (3) an occupation for which formal occupational
training penerally is not required (waiter and waitress).
These examples, given below, are purely illustrative and
in evaluating supply and demand individual factors
should be considered.

Engineers

1. Job Openings, 1968-80. Annual job openings are
projected to average 73,000 for the 1968-80 period. This
estimate includes average annual needs of 36,000 for
growth, 17,000 to replace those who will die and retire,
and 20,000 to replace engineers shifting to other
occupations.

2. Supply and Demand Relationships. New engi-
neering graduates are the primary source of supply of
new engineers. However, in recent years the flow of
graduates into engineering has not been sufficient to
meet manpower needs. This opened up opportunities for
significant numbers to enter the field from other
sources: workers who shift into the field from other
occupations (inciuding technicians who are upgraded);
persons not in the labor force (including those in the
Armed Forces); immigrants; and college graduates who
did not major in engineering. Of course, some of these
“sther” entrants are not as well qualified as new
engineering graduates.

Nevertheless, large numbers of workers are expected to
continue to come from these sources, as employers will
continue to upgrade their highly qualified technicians,
engineers will continue to immigrate to the United
States, and some college graduates not majoring in
engineering will continue to become employed as engi-
neers either by choice or due to circumstances in the job
market.

If the assumption is made that the past patterns of
entry to engineering from these other sources would
continue, about 36,000 engineers would enter the field
from these sources from 1968-80. Under this assump-
tion, only 38,000 new engineering graduates would have

) o
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to enter the ficld annually if requirements are to be met.
Follow-up studies of college graduates indicate that
about 85 percent of all new engineering graduates enter
the profession. Therefore, about 45,000 engineering
graduates would be needed each year to obtain 38,000
entrants. In 1968, about 41,000 bachelor’s degrees in
engineering were granted. U.S. Office of Education
projections of enginecering degrees based on a continu-
that for the 1968-80 period the number of bachelor’s
degrees in engineering will average slightly above the
1969 level, an increase of only 1,000. To meet require-
ments, the number of bachelor’s degrees granted will
have to increase faster than implied by past trends and
average 10 percent, or 4,000 above the 1969 level.
However, it should be pointed out if graduates were
increased to levels averaging even higher than 45,000, we

dependence on those who are less well trained for
engineering jobs than college graduates with an engi-
neering degree.

3. Implications for Training. Based on an analysis of
the foregoing information are a number of implications
for training. Many factors should be considered before
concluding that more engineering schools should be built
or existing facilities expanded. Enginsering schools may

around the need to attract students to the field. The
retention rates of students who enroll in engineering
schools may be relatively low and perhaps changes are
necessary in the practices of engineering schools that
affect the retention of students. Decisions could be
made that relate to the adequacy of engineers who enter
the profession from routes other than formal engineering
training. For example, studies may be conducted which
indicate that a large portion of new engineers who are
not engineering graduates are not sufficiently trained
and, therefore, the quality of our country’s engineers is
suffering. Such information could have a major effect on
the decisions as to the extent of increase in training that
is needed.

Carpenters

1. Job Openings, 1968-80. Annual job openings are
projected to average 39,000 for the 1968-80 period. This
includes average annual needs of 17,000 for growth and
22,000 to replace carpenters who will die and retire.*

2. Training. In 1968, approximately 3,400 carpenters
completed registered apprenticeship training and became

“See discussion on alternative projections on page 4,
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journeymen.® As in cther construction crafts many
began apprenticeship training but dropped out during
the year, some of whom became employed in their
trade. In addition, 4,400 persons were enrolled in
Manpower Development and Training Act (MDTA)
on-the-job, and institutional training programs in car-
pentry. MDTA programs are short-term skill upgrading
programs and if all completed the training presumably
they would be job-ready sometime in 1968. About
7,700 persons completed secondary (7,000) and post-
secondary (700) vocational education programs in
carpentry; there is no information on how many of these
enter the occupation. sum, a maximum potential of
15,500 persons could have been specifically prepared Lo
enter carpentry during the year through formal training;
the actual number who entered is most likely lower.
Preparation in each of these different programs varies,
however, and graduates are not equally well qualified. A
4-year apprenticeship program is most desirable and is
recomniended by training authorities. In addition, many
individuals pick up their skills on the job and qualify as
carpenters although statistics are not available on the
number.

3. Implication for Training. Between 1968 and 1980
an annual average of about 39,000 carpenters will be
needed to fulfill requirements. (Note discussion of
alternative projections on page 4.) To meet this need
through formal training, the number trained annually,
more than 150 percent above the number trained in
1968. Many carpenters will continue to be trained on
the job or pick up their skills through casual methods
and many job openings will be filled by trained workers
returning to the occupation who left the trade during
periods of reduced construction activity. If preparation
for the trade through a training program is better than
that obtained through casual methods then the data
indicate that an expansion of training is needed to
upgrade the carpenter force qualitatively as well as
quantitatively. Data for the 1960-68 period which
indicated openings averaged 23,500 and apprenticeship
completions averaged 3,250 annually illustrate the point.
To keep the same ratio of apprenticeship completions to
annua! openings in the 1970°s as in the 1960’s would
require annual average apprenticeship completions to
increase about two-thirds along with the expected
increase in annual openings (23,900 to 39,000). To
upgrade the quality of the carpenter work force, an even
greater increase would be needed.

5U.8. ~Department of Labor, Muanpower Administration,
Burcau of Apprenticeship and Training, and Cooperative State
Apprenticeship Agencies.
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In planning training of carpenters and other construc-
tiun crafts, a special problem is encountered because of
the seasonal and cyclical nature of the industry, as well
as work time lost resulting from the completion of one
project and the shifting to another. The rate of
unemployment is well above the national average even
when construction levels are high; in 1969, for example,
the unemployment rate for construction workers aver-
aged 6 percent, compared to a national average of 3.5
percent. Since construction craftsmen training is long
(most apprenticeship programs last 4 years), generally
trainees must receive some instruction through troughs
trainees to meet long-term manpower needs is difficult.
During the troughs of a business cycle employers and or-
ganized labor have difficulty being concerned with taking
on new trainees when trained workers are unemployed.
Since work may not be available during the trough of a
seasonal cycle to support the training, taking on large
numbers of new apprentices is difficult to rationalize,
even during periods of peak activity.

The problem is further compounded because most
formal apprenticeships for these trades are given in
unionized sectors of the industry; very little is given by
nonunion employers or firms which employ workers for
“force-account’ construction or maintenance and repair.

Waiters and waitresses

1. Job Openings, 1968-80. Annual job openings are
projected to average 67,000 for the 1968-80 period. This
includes average annual openings of 23,000 for growth
and 44,000 to replace waiters and waitresses who die
and retire.

2. Training. Available training data for this occupa-
tion indicates that a total of 738 persons completed
secondary and post-secondary vocational education pro-
grams for waiters and waitresses in 1968. In addition,
1,700 MDTA on-the-job trainees were enrolled in 1968.
MDTA programs are short-term programs and if all
completed training in which they were enrolled, it is
reasonable to assume they would have been job ready
sometime in 1968. In sum, a maximum of 2,438 trained
waiters and waitresses could have been specifically
prepared to enter this occupation in 19638.

Increasingly, employers prefer that beginners have at
least 2 or 3 years of high school. Most newly hired
waiters and waitresses, however, learn their skills on the
job.

3. Implications for Training. Only a very sm';qll por-
tion of all waiters and waitresses are formally trained
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and such training is not needed, although employees
with some formal training are of course in a better
position in the job market. One possible implication of
this information is that this may be a good area to
expand training for disadvantaged persons who need jobs
that can be learned in a short time and have potential for
upgrading to better paying jobs. For example, waiters
and waitresses can be trained in a short period of time
and after gaining experience move to better paying jobs
in larger restaurants; some other career ladder possi-
bilities are cashier, headwaiter, hostess, or restaurant
management positions. Since workers are primarily
trained on the job, an expansion of training in this
occupation is not necessary to meet manpower require-
ments. Other factors which revolve around the relative
attractiveness (due to salary differentials, working con-
ditions, etc.) -of the job would come into play in a
shortage situation.

Local Use of Data

Data in this report reflect the national situation.
However, most educational and training planning is done
locally. Methods used to convert BLS national man-
power projections to local needs are presented in
Tomorrow’s Manpower Needs.® The report indicated
that training data and its analysis may be more complete
at the local level than at the national level because data
may be available locally on the output of private
schools, community colleges, public training programs,
and individual firms. Local sources also may supply
information on the proportion of trainees who actually
enter employment in the local labor market.”

SBulletin 1606.

7Sec Handbook for Projecting Employment by Occupation
for States and Major Areas (U.S. Department of Labor,
Manpower Administration) in process.
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Chapter 11. Occupational Projections

Many factors change the cccupational composition of
our nation’s labor force, but the principal influence is
the variation in growth among industries requiring
different numbers and types of workers. For example,

1. =z mantmdd
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ihe health service industry can be expected to
more licensed practical nurses, hospital attendants, and
other workers while electronics manufacturers will de-
mand more engineers, assemblers, and inspectors.

Factors not directly related to industry growth also
influence occupational structure. Technological changes
in machines and processes have a major effect. For
example, the computer has changed the occupational
composition in production and office operations in
many industries by creating new occupations and
increasing or decreasing vorker demand. Changes in
business organization, such as more chain stores and
supermarkets, also have altered the economy’s occupa-
tional structure. Union-management agreements are still
another factor influencing the relative demand for
different kinds of workers as in the railroad industry.
different types of workers, for example, space research
vs. urban renewal. Even the supply of workers in one
occupation affects demand for another. Technicians
have been substituted when a shortage of engineers
exists.

This bulletin presents projections based on an ex-
tensive interrelated program of studies on economic
growth, technological change, and industrial and oc-
cupational trends conducted in the Bureau of Labor
Statistics. More details on economic and industry pro-
jections and on the methodology used to develop the
1980 projections are presented in The U.S. Economy in
1980, BLS Bulletin 1673, and Projections of U.S.
Economic Growth, BLS Bulletin 1672.

Growth of Occupations

Many other factors also have caused the nation’s job
structure to shift. Since World War II, a basic trend has
been toward white-collar jobs. In 1956 for the first time
in the Nation’s history, white-collar—professional, mana-
gerial, clerical, and sales—outnumbered blue-collar
workers—craftsmen, operators, and laborers. Larger pro-
portions of service workers and smaller proportions
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of farmers and laborers constitute other significant
trends. (See chart 1.)

Between 1960 and 1968, employment of white-collar
workers rose from about 28.5 million to 35.6 million or
by 25 percent compared to a growth in total employ-
ment of 15 percent. White-collar workers as a proportion
of total employment increased 43 percent in 1960 to
almost 47 percent in 1968. Employment of service
workers rose from about 8.0 million to 9.4 million, an
increase of 17 percent, while employment of blue-collar
workers, rising from 24.1 million to 27.5 million
increased about 14 percent. The number of farm
workers, falling from 5.2 million in 1960 to 3.5 million
in 1968 actually declined about one-third.

Through the 1970’s, the rapid growth in requirements
for white-collar occupations will continue, faster than
average growth among service workers, slower than
average growth for blue-collar occupations, and farm
workers will decline even further.® For example, white-
collar occupations will constitute about 50 percent of all
employed workers bv 1980. Requirements in these
occupations will rse fre n 35.6 million in 1968 to 48.3
million in 1980. (- table 2.) By 1980, blue-collar
occupations will make up 32.7 percent of the work
force, a reduction from 36.3 percent in 1968. Employ-
ment, however, will rise from 27.5 million in 1968 to
31.1 million in 1980. Through the 1970’s, needs for
workers in service occupations will continue to expand
and increase nearly 40 percent, more than 1% times the
expansion for all occupations combined. Employment
will rise to 13.1 million in 1980, from 9.4 million in
1968. And finally, requirements for farm workers will
continue to decline as machines and improved farming
techniques take over many more of the production
processes on the farm; employment will shrink from 3.5
million in 1968 to 2.6 million in 1980.

The professional and technical occupation group,
whose growth rate has outpaced that of all major
occupational groups in recent decades, will continue to
lead from 1968-80; its estimated rate of increase is 50
percent, compared with 25 percent for all oécupations.
(See chart 2.) Service workers, who will increase nearly

8The Bureau’s projections rely strongly on agsumptions
presented in appendix A, along with the methodology used to
develop the projections.
=4
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"CHART 1.
EMPLOY MENT IS SHIFTING
TOWARD WHITE=COLLAR OCCUPATIONS
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CHART 2.
PERCENT CHANGE IN MAJOR OCCUPATIONAL GROUPS,
1968-80 PROJECTED
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40 percent, will be the second fastest growing group.
Clerical workers, whose projected growth rate is 35
percent, will be the third fastest growing occupation.
They will be followed by sales workers. Managers,
officials, and proprictors (22 percent); and operatives
(10 percent) are projected to grow less rapidly :ian total
employnient; the employment level of nonfarm laborers
is expected to be about the same in 1980 as in 1968.
Further declines are expected in the number of farm
workers.

Selected Occupations

Appendix B presents detailed projections, including
estimates of annual average job openings for 232
occupations. These estimates result from growth and
replacement of workers who die or withdraw from the
labor force, but not from openings resulting from
workers who transfer occupations. Such data are avail-
able only for a small group of occupations requiring
college training and are included in the text of this
report and in Appendix B only where specifically stated.

The following discussions highlight projections for
many of the major occupations:

Professional and technical workers. Employment re-
quirements [ur professional and technical workers in
1980 are projected at 15.5 miliion, 50 percent more
than the 10.3 million employed in 1980. This rate
represents a slewer growth than the annual average
between 1958 and 1968. As in the earlier period,

demand for goods and services resulting from population
growth and rising incomes will be a major factor
underlying increasing requirements for these highly
cialized workers. Concentration of the population in
metropolitan areas ulso will create new demands for
professional and technical workers in fields such as
environmental protection, urban renewal, and mass
transportation systems. In addition, efforts to develop
further the nation’s resources and industry and the quest
for knowledge—in scientific, technical, and many other
fields—will require more professional workers.

Manpower needs will increase in almost every profes-
sional and technical occupation, but rates of increase
will differ amcong occupations.

Teaching, the largest profession, is expected to require
2.7 million workers in 1980, compared with 2.5 million
emploved in 1968. Rates of increase among the three
mai .« levels of teaching—elementary, secondary, and
coiege—will vary widely. The smallest growth, about 3
prreent, is expected for elementary school teachers.
Although more teachers will be required because of the
demand to reduce the average class size. declining
enrollments in elementary schools between 1968 and
1980 will limit employment growth. The 14-percent
increase in requirements for secondary school teachers is
primarily attributable to higher enroliments in secondary
schools in 1980 than in 1968. Demand for college and
university teachers is cxpected to grow almost 40
percent as the number of 18-21 year olds rises nearly 2.7
million between 1968 and 1980. At the same time rising

family income, programs of student financial assistance,

Table 2. Employment by major occupational group, 1968 and projected 1980 requirements

[1n thousands]

N ] T erojected 1980 ]
chuf’atl,ana' Group 1968 requirements Change 19§§33
Number Percent Nurnber Percent Number Percent
Total . .......... e a s . . 75,920 100.0 95,100 100.0 19,180 25.3
White-collar workers . . . . . . . . ... ..o 35,551 46.8 43,300 s50.8 12,749 36.9
Professiongl and technical . ... ... ... ...: 10,325 13.6 15,500 16.3 5,175 50.1
NManagers, officials, and
Proprietors . . . .« c v s 2 s v a xoxx s e s 7, 10.2 9,500 10.0 1,724 22.2
Clerical workers . . . . . . . . . . o+ o 12,803 16.9 17,300 18.2 4,497 36.1
Salesworkers . . . .. .. e e e 4,647 6.1 6,000 6.3 1,363 29.1
Blue-collarworkers . . . . . .« «c ¢t s = 4o s aaan. . 27,528 36.3 31,100 32.7 3,575 13.0
Craftsmen and foremen . 10,015 13.2 12,200 12.8 2,185 21.8
Operatives . . . . . = c v v x s n s s s e s 13,955 184 15,400 16.2 1,445 104
Nonfarmlaborers . . . .. . ... ..o ou.oa- 3,585 4.7 3,500 3.7 -55 -1.5
Service Workers . . . . . i i i v u s a s e e e e 9,381 124 13,100 13.8 3,719 39.6
Farmworkers . . . . . . .« i s o i st o nnnaass 3,464 4.6 2,600 2.7 -864 =33.2

Note: Because of rounding, sums of individual items may not equal totals.

Source: Bureau of Labor Statistics.
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and the increasing availability of community colleges
will enable larger proportions of youth to attend college.

Requirements in Lngineering, the second largest pro-
fession and the largest profession for men, is expected to
increase from nearly 1.1 million to cbout 1.5 million
workers, ar 40 percent between 1968 and 1980. New
enginecrs will be needed to meet the demands of a
growing population for additional goods and services,
and for expanded research and development programs.
Particularly rapid growth is expected in industrial,
electrical, and civil engineering. Industrial growth, ex-
pansion of automated processes, and increas:ng emphasis
on scientific management will result in increased demand
for industrial engineers. Mass transit, highway transpor-
tation systems, and expanded environmenial programs
are expected to require more civil engineers. Detiand ior
electrical engineers is tied closely to the growth of
automatically controlled production processes and rising
consumer requests for electrical and electronic goods.

Physical scientists in many fields will experience
rapidly growing démand for their services from 1968 to
1980. Requirements for physicists in 1980 aze projected
at 75,000, or 64 percent more than the 45,000
employed in 1968. Chemist requirements are expected
to grow from 130,000 to 200,000 or 56 percent.
Requirements for scientists in each of these fields are
heavily predicated on increasing expenditures for re-
search and development although the rate is expected to
be slower than that experienced from the late 19507s
through the late 1960's. In addition, the demand for
chemists will continue to reflect the growing market for
plastics, manmade fibers, drugs, nuclear fuels, and other
industrial products having a chemical origin.

Employment requirements for life scientists, including
botanists, zoologists, and microbiologists, are prajected
to increase to 240,000 in 1980, or about 41 percent over
the 170,000 emplayed in 1968. Growth is related to
expanded research in health and environmental quality
control. Meeds for biochemists are expected to grow
rapidly, orimarily as the result of expanded medical
research on cancer, heart disease, mental illness, and
other health problems.

Oceanographer requirements are projected at 9,700 in
1980, compared with 5,200 in 1968. This 85-percent
increase is more rapid than that projected for any other
natural science occupation. Growth is linked to ex-
panded research to the potential development of the
ocean’s resources for food, fresh water, and energy; and
long-range weather forecasting.

Engineering and science technicians are expected to
grow from 620,000 to 890,000 or more than 40 percent
between 1968 and 1980. Their growth needs will be
stimulated by the same factors that will increase demand

¥
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for the engineers and scientists with whom they work. In
addition, technicians will be used in increasing numbers
to relieve professional engineers and scientists whose
duties do not require full professional preparation.
Draftsmen are projected to increase from 295,000 to
435,000 or 48 percent, largely as a result of the

processes.

Requirements in health service occupations also are
expected to increase substantially. Population growth,
rising incomes, prepayment arrangements, and govern-
ment programs such as Medicare and Medicaid, are
principal factors underlying projected requirements.
Other factors are the rising standards of health care,
growing interest in preventive medicine, and the expan-
sion of medical research.

Employment requirements for physicians are expected
over 1968 employment of 307,000. To some extent, the
rise in the demand for physicians’ services is expected to
be offset by developments that will enable physicians to
care for more patients. For example, new drugs will
continue to shorten illnesses and fewer housecalls will be
made because of the growing practice of treating
patients in hospitals and physicians’ offices.

Dentist requirements are projected at 130,000 in
1980, a 32-percent increase over the 100,000 employed
in 1968. Requirements for dentists would be higher
except for the increasing use of auxiliary workers
including dental assistants and dental hygienists. De-
mand for dental assistants alone is projected to grow 50
percent during the period 1968-80, or from 100,000 to
150,000. This level assumes that dentists will employ on
the average 1.2 dental assistants in 1980 compared with
1.0 in 1968. Dental hygienists are expected to increase
from 16,000 in 1968 to 33,500 in 1980 or 109 percent.

Registered nurses, who constitute the largest occupa-
tion group in the professional health field, will be in
increasing demand. Requirements for registered nurses
are projected to grow from 660,000 to 1 millien, or 52
percent between 1968 and 1980.

Medical laboratory worker requirements are expected
to expand as physicians increasingly depend upon
laboratory tests in routine physical checkups as well as
in the diagnosis and treatment of disease. Growth of
these workers—including medical technologists, medical
laboratory technicians, and medical laboratory assist-
ants—is projected to increase 90 percent, from 100,000
in 1968 to 190,000 in 1980.

Need for accountants, one of the largest occupations
for men, are expected to increase 43 percent, from
500,000 employed in 1968 to 720,000 in 1980i Greater
use of accounting infornation in business maagement,
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increasingly complex and changing tax systems, growth
in the size and number of business corporations required
to provide financial reports to stockholders, and the
increasing use of accounting servi~es by small firms are
the primary factors underlying this projected growth.

Systems analyst and programmer requirements are
expected to increase steeply in response to the rapid
growth in the number of electronic data processing
systems used by business, government, universities, and
other organizations. Programmer requirements are pro-
jected at 400,000 in 1980, a 129-percent increase over
the 175,000 employed in 1968. An even more rapid
growth rate—183 percent—is expected for system
analysts, with requirements increasing to 425,000 in
1980 from an employment of 150,000 in 1968. The
faster growth of the more highly trained systems
analysts compared with programmers is related to the
increasing capabilities of computers for solving complex
scientific, engineering, and business problems; extension
of systems analysis to new problems; and the growth of
computer centers to serve small clients.

Managers, officials, and proprietors. Employment re-
quirements for managers, officials, and proprictors are
projected to rise to 9.5 million in 1980, compared with
the 7.8 million employed in 1968. This 22-percent
increase represents a slightly higher average annual rate
of growth than during the 1960-68 period. As in the
earlier period, the growth in requirements will be related
to the increasing size of firms and the growing com-
plexity of their operations. However, this gross rate
conceals sharp differences in the growth of the individual
occupations that make up this broad category.

Salaried managers and officials, who make up more
than 70 percent of all managerial workers, are expected
to grow very rapidly as business and government depend
increasingly on trained management specialists. Techno-
logical development will contribute further to em-
ployment growth of these occupations. For example, an
increasing number of technical managers are needed to
plan research and development programs and make
decisions on the installation and use of automated
machinery and data processing systems.

Proprietors are expected to continue to decline as large
firms restrict the growth of the total number of firms.
Expansion of self-service groceries, laundries, and dry-
cleaning shops, and hamburger and frozen custard
drive-ins, however, will restrain the rate of decline.

Clerical workers. By 1980, the clerical group is
expected to grow rapidly to 17.3 million, a 35-percent
increase over the 12.8 million employed in 1968 but
considerably slower than in the 1960-68 period. In-
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creased size and complexity in mail, telephone, and
telegraphic communication and in recordkeeping of
firms, government, and other institutions will contribute
to the growing demand for clerical workers.

Technological developments will limit growth for
certain types of clerical workers. To illustrate, electronic
computers and bookkeeping machines are expected to
reduce the number of clerks in jobs such as filing,
payroll, inventory control, and customer billing. On the
other hand, growing requirements for clerical personnel
to prepare cor  ter inputs will offset somewhat labor-
saving innovat. .is.

Requirements for stenographers and secretaries, who
made up the largest of the clerical occupational groups,
are expected to reach 3.7 million in 1980, an increase of
37 percent over the 2.7 million employed in 1968.
Rapid growth particularly in finance, insurance, and real
estate, which employ large clerical staffs, is a major
factor in the projected demand. Furthermore, as both
private industry and government continue to grow in
size and complexity, paperwork will expand. Techno-
logical innovations in offices are not expected to limit
demand for stenographers and secretaries. Typist de-
mand, on the other hand, which is projected to increase
to 930,000 in 1980, up 37 percent from the 700,000
employed in 1968, would be even higher except for
duplicating equipment.

Bookkeeping worker needs are expected to increase 19
percent to 1.5 million in 1980 from the 1.2 million
employed in 1968 as a result of economic expansion and
the increasing complexity of business. Laborsaving in-
novations, such as automatic data processing and book-
keeping machines, will limit more routine bookkeeping
tasks. However, many companies lack the volume of
work or capital to automate; others will continue to
combine electronic data processing and conventional
equipment.

Cashier demand is projected to increase to 1.1 million
in 1980, or 51 percent over 1968, when employment
stood at 730,000. Growth is related to business expan-
sion plus the increasing adoption of self-service merchan-
dising.

Office machine operator requirements are expected to
increase to 460,000 in 1980, or 39 percent over the
325,000 employed in 1968. Growth is based on the
tremendous increase in paperwork as the economy grows
ahd firms increase in size and complexity. Automated
recordkeeping may displace some tabulating and billing
machine operators. In addition, keypunch operator
demand may be affected adversely by automatic reading
devices in computer systems. On the other- hand,
demands for some office machine operators, including
calculating machine operators, are expected to grow



partly as a result of the need to prepare data for
computer processing. The need for electronic computer
operating personnel, including console and auxiliary
equipment operators, is expected te reach 400,000 in
1980, a 129-percent increase over the 1968 employment
of 175,000.

Sales workers. Employment requirements for sales
workers are projected to increase 29 percent from 1968
to 1980, or from 4.6 million to 6.0 million workers,
considerably more rapid than during the 1960-68 period.
As in the past, increased sales attributable to population
growth, rising income levels, new product development,
and business expansion, will be major factors in in-
creased employment of salesworkers.

The need for retail salesworkers, by far the largest sales
group, is expected to increase to 3.5 million in 1980, 24
percent more than the 2.8 million employed in 1968.
Longer hours in metropolitan and suburban areas will
exert some influence on the demand for retail sales-
workers; on the other hand, vending machines, self-
service, and checkout counters will tend to dampen
requirements.

Wholesale salesmen requirements are projected to
increase to nearly 700,000, a 30-percent increase over
the 530,000 employed in 1968. Growth factors will
include the trend for special services to customers and
emphasis on sales as centralized purchasing increases the
size of accounts,

Manufacturers’ salesmen are projected to reach
735,000 in 1980, a 47-percent increase over the 500,000
employed in 1968. This rapid growth reflects in part the
continued development of new products and services
and heightened competition among manufacturers for

sales.
Insurance agents and brokers needs are expected to

increase to 480,000, a level of 17 percent above the
410,000 employed in 1968. Population growth, increases
in major consumer purchases such as homes and auto-
mobiles, and expansion in industrial plant and equip-
ment are major factors in the expected growth.

Service workers, Employment requirements for ser-
vice workers are projected at 13.1 million in 1980, a
40-percent increase over the 9.4 million in 17 58. This
growth represents a considerable increase over the
annual average growth between 1960 and 1968. As in
that period, however, the major factors underlying rising
requirements will be a growing population, expanding
business, increasing leisuze, and more disposable personal
income. Rates of growth will fluctuate among service
occupations.

Employment requirements for private household
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workers, the largest of the service occupations, are
expected to reach about 2.0 million in 1980, a 15-per-
cent increase over the 1.7 million employed in 1968.
Demand will grow in response io increasing population,
rising family incomes, and the growing proportion of
housewives employed outside the home.

Buildirg custodian demand is expected to increase to
j.5 million in 1980, a 33-percent increase over the 1.1
employed in 1968. Employment is expected to grow as
increases in population and high levels of economic
activity spur construction of new apartments, office
buildings, hotels, and hospitals. However, new cleaners,
solvents, and laborsaving cleaning equipment will tend to
restrict growth of this occupation.

The need for cooks and chefs is projected at 900,000
in 1980, a 33-percent increase over 1968, when 670,000
were employed, while waiters and waitresses will in-
crease to 1.2 million, a 28-percent increase over the
1968 employment of 960,000. The rapid increase in the
population of groups that customarily patronize restau-
rants—workers, students, and travelers and increasing
numbers of patients and hospital personnel--are factors
in the growing requirements. Prepared foods and labor-
saving devices as well as vending machines will limit
requirements for waiters and cooks.

Licensed practical nurse requirements are expected to
increase from 320,000 to 600,000 ~r 88 percent, and
hospital attendants to 1.5 million in 1980, 88 percent
more than the 800,000 employed in 1968. Require-
ments for these workers, as for the professional health
workers discussed earlier, are linked to the rising demand
for medical care.

Cosmetologist requirements are expected to increase
to 685,000 in 1980, up 43 percent over the 475,000
employed in 1968, while barber demand is projected at
260,000, or 24 percent over the 210,000 employed in
1968. Growth in these occupations is linked to in-
creasing population, rising incomes, and, for cosmetolo-
gists, growing proportions of women who work outside
the home.

Municipal police officer employment requirements are
projected at 360,000 in 1980, up 28 percent over the
285,000 employed in 1968. Primary growth factors will
be population and economic growth, which create a
need for more officers to protect life and property, and
to regulate traffic. The growth concentration of the
population in urban areas and rising crime rates in many
cities will further increase demands. .

The need for firefighters is projected to grow to
245,000, an increase of 34 percent over the 180,000
employed in 1968. Requirements for firefighters will
increase to meet the needs for fire protection in growing

urban communities.
"
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Craftsmen, foremen, and kindred workers (skilled
workers). Requirements for craftsmen and foremen are
expected to reach 12.2 million in 1980, a 22-percent
increase over the level of employment in these occupa-
tions in 1968. The rate of growth projected is the same
as in the 1958-68 period. As in the earlier period, the
demand for skilled workers will continue to be spurred
by population increase, the rapid formation of new
families, the anticipated increase in such industries as
construction and manufacturing, and the increasing
ownership of consumer durables. Rates of employment
growth will continue. to differ among skilled occupa-
tions. Carpenters, the largest occupation in the building
trades, are expected to increase to almost 1.1 million in
1980, up 24 percent over the 869,000 employed in
1968.7 Demand would exceed the projected level sxcept
for the growing use of prefabricated building com-
ponents, power tools, and improved materials such as
stronger adhesives and nails having improved holding
properties.

Plumber and pipefitter requirements are expected to
increase to 475,000 in 1980, a 44-percent increase over
the 330,000 employed in 1968.1° The trend toward
more bathrooms per dwelling unit is likely to continue.
Increasing sales of appliances, such as washing machinzs
for clothes or dishes, and waste di-vosal units, as well as
automatic heating and cooling systems will require
additional plumbers for installat’on and servicing. In
addition, pipework is growing in importance in industry,
especially in the chemicals industry and in other
industries that are automating more of their production.
Increasing industrial activities related to atomic energy
and greater use of refrigeration and air-conditioning
equipment also will result in more work for plumbers
and pipefitters. On the other hand, technological de-
velopments such as prefabricated plumbing assemblies
are expected to limit the growth of jobs for plumbers
and pipefitters.

Needs for construction machinery operators—crane-
men, bulldozer operators, deirick operators, and others
—are expected to increase to 410,000 in 1980, up about
two-fifths over the 285,000 employed in 1968.'" This
growth rate is higher than for any of the other large
construction occupations. The growing volume of high-
way construction, resulting from the Federal Govern-
ment’s long-range, multi-billion dollar highway develop-
ment program, is particularly important in increasing
demand for these workers.

?gee discussion of alternative projections for construction
craftsmen on page 4.
'O 1bid,
! 1vid.

Moror vehicle mechanics, the largest of the mechanic
and repairmen occupations, are expected to reach 1
million in 1980, a 2l-percent increuse over 1968
employment of 825,000. Growth of requirements is
related primarily to the increasing number of auto-
mobiles, trucks, and buses, and the growing proportion
that will be equipped with air-conditioning, power
brakes, and devices that reduce exhaust fumes—all of
which increase maintenance. Growth will be partially
offset by the greater use of test equipment, such as
dynamometers and engine analyzers, and the growth of
diagnostic centers.

Aircraft mechanic requirements are expected to in-
creasé to 230,000 in 1980, a 70-percent increase over
the 135,000 employed in 1968. The anticipated increase
in the number of aircraft is a major growth factor.

Business machine servicemen will experience a very
rapid growth in demand as requirements rise to 200,000,
about three-fourths miore than the 115,000 employed in
1968. The expected increase in the use of many types of
office machines, more complex equipment requiring
increased maintenance, such as electric typewriters and
the rapid expansion of data processing are major factors
behind the rising demand for business machine service-
men. The fastest growing occupations in this group are
expected to be typewriter servicemen, data-processing
equipment servicemen, and duplicating and copying
machine servicemen.

million employed in 1968. This rate appears to be much
lower than that experienced from 1960-68 according to
employment levels at the beginning and end of that
period. However, employment of operatives, after fluc-
tuating between 11.8 million and 12.8 million in the 12
years following the end of the War, dropped to 12.0
million in 1960 then increased significantly beginning in
1961 primarily because of the increase in manufacturing.

Three of every 5 semiskilled workers in 1968 were
employed as factory operatives in manufacturing in-
dustries. Large numbers were assemblers or inspectors
and many worked as operators of material moving
equipment such as powered forklift trucks. Among the
nonfactory operatives, drivers of trucks, buses, and
taxicabs made up by far the largest group.

Employment trends among the individual semiskilled
occupations since World War II have reflected the
different rates of growth of the industries in which the
workers were employed as well as the differing impact of
technological innovations on occupations. For example,
the rapid decline in employment of spinners and weavers
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reflected not only the relatively small increase in the
demand for textile mill products, but also the increased
mechanization of spinning and weaving processes. In-
creases in production and growing motor truck trans-
portation of freight will be major factors in expanding
demands for operatives in the 1968-80 period.

Local truck drivers, the largest of the operative
occupations, are expected to increase to 1.5 million.
Growth is linked to the anticipated increase in local
freight volume, and the wider area served as suburbs
expand. However, the use of radio telephones to
instruct drivers einroute will reduce the time needed for
making deliveries.

The need for over-the-road truck drivers is expected to
increase to 800,000 in 1980, up 25 percent fiom the
640,000 employed in 1968. Growth in demand is related
to increased commercial and industrial activity and the
continued decentralization of industry. Increased de-
mand also is expected to result from improvements in
trailer design that make it possible to ship frozen goods
and livestock over long distances, as well as new trucking
methods that reduce handling, such as the use of two
trailers hitched in tandem. Other recent freight trans-
portation innovations, however, will limit somewhat the
demand that otherwise might be anticipated.

Requests for assemblers, who put together parts or
finished products in manufacturing plants, are expected
to grow to 850,000 in 1980, an increase of 8 percent
over the 785,000 employed in 1968. Demand for these
workers will be restricted by further increases in the use
of automatic assembly processes, the increasing use of
printed circuits in the manufacture of radio and tele-
vision sets, and the increasing adoption of other tech-
nological changes.

Inspectors (manufacturing) are expected to increase to
635,000, a 9-percent growth over the 585,000 in this
occupation in 1968. Industry growth, the increasing
complexity of manufactured products, and rising quality
standards will create additional demand for these
workers, although the increasing use of mechanized and
automatic inspection equipment will partially offset
growth factors.

Welders and oxygen and arc cutters, one of the largest
occupations in the operative group, are expected to
increase more rapidly than most others in this major
group. Employment requirements are projected at
675,000 in 1980, up 41 percent over the 480,000
employed in 1968. Growth is related to the generally
favorable longrun outlook for metalworking industries
and the wider use of the welding process.

Gasoline service station attendant requirements are
projected at 475,000 in 1980, up 16 percent from the
400,000 employed in 1968. Growth is related to the
expected increase of motor vehicles as the population of

driving age grows. incomes rise, multiple-car ownership
expands, and the move to suburbs continues.

Nonfarm laborers. Employment of laborers, reaching
a low of 3.3 million in 1961 and a high of 3.7 million in
1965, fluctuated around 3.5 million between 1960 and
1968. Between 1968 and 1980, employment require-
ments are expected to change little despite the rapid rise
anticipated in manufacturing and construction, the
primary employers of laborers.

lnicreases in demand are expected to be offset by rising
output per worker resulting from the continuing substi-
tution of mechanical equipment for manual labor. For
example, power-driven equipment such as forklifts der-
ricks, cranes, hoists, and conveyor belts, will take over
more and more materials handling in factories, at freight
terminals, and in warehouses. Other power-driven
machines will do excavating, ditch digging, and similar
work. In addition, integrated systems of processing and
materials handling equipment will be installed in an
increasing number of plants in the years ahead.

Job Openings

Up to this point this chapter his discussed the relative
growth in requirements for occupations from 1968-80.
Although growth is a key indicator of employment
outlook, more openings will result over the 1968-80
period from deaths, retirements, and other labor force
separations than from employment growth. Replace-
ment needs will be particularly significant in occupations
having large proportions of older workers or women,
since many women leave the labor force each year
because of family responsibilities. Furthermore, large
occupations that have no or little growth may have more
openings than faster growing small occupations. Among
the major occupational groups, for example, openings
for operatives resulting from growth and replacement
combined will be greater than for craftsmen, although
the rate of growth of craftsmen will be more than twice
as rapid as for operatives. (See chart 3.)

Many job openings also are created because of occupa-
tional shifts. For example, when a technician is upgraded
to an engineer, a technician job opening is created. of
course, this shift also adds to the supply of engineers.
Data for estimating transfer losses and gains generally are
not available. Estimates of job openings in this bulletin
(appendix B), therefore, do not include transfers except
for some professions for which data are available, as
indicated in a footnote. <

Rather than show data for the entire .1968-80 period,
appendix B presents annual openings which can be easily
compared with annual training output as presenied in
appendix C. Annual data present openings for the entire
1968-80 period divided By 12. S
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Chapter I11. The Status of Occupational Training

Each year occupational training is needed by millions
of young people who must bridge the gap betwcen
school and work, persons whose skills have become
obsolete as a result of technology, and the disadvantaged
who need to ualify for entry level jobs and progress up
the occupational skill ladder.

As was shown in the preceding chapter, the Nation
increasingly is shifting from producing goods to
producing services, and hence, from blue-collar to
white-collar jobs—jobs that require higher levels of
education and skill acquired through formal training.
Furthermore, an increasingly larger proportion of
blue-collar workers will become craftsmen who require
more training than other blue-collar workers. Additional
factors that will influence training needs include
technological developments that create new  jobs
requiring much training and that eliminate jobs requiring
little training. The need for specialized training will
cover more jobs than ever before. In addition, the goals
of occupational training are being broadened to include
more than specific preparation for a job or career, such
as training given that facilitates a worker’s adaptation to
constantly changing demands of his job or the labor
market.

This chapter discusses available training for
uccupatiens. Chapter 1V discusses kinds of training
needed to enter each of the 232 occupations for which
estimates of manpower requirements are presented.
Appendix C presents statistics on training completions
for the most recent year data are available on each
occupation for which the Bureau has projected man-
power requirements,

Types of Oceupational Training

Vocational educarion. Vocational education in
public school provides training opportunities *so that
persons of all ages in all communities of the
State ... will have ready access to vocational training
which is of high quality, which is realistic in the light of
actual or anticipated opportunities for gainful
employment and which is suited to their needs, interests
and ability to benefit from such training.”'* The 1968
smendments to the Vocational Education Act

emphasized vocational training related to current job
markets. The amended act emphasized national, state,
and local planning for the expansion of instructional
programs. Future vocational education must consider
market needs and employment opportunities so that
and industrial organizations, and the public employment
service.

In 1969, approximately 8 million persons were
enrolled in federally aided vocational-technical
education programs.

During fiscal year (FY) 1969, enrollments in
post-secondary vocational and technical programs
numbered 960,000, and secondary programs 4.6 million.
Except for agriculture and distributive fields,
enrollments increased from FY 1968 in all fields of
education; the greatest increasc was in the health and
office fields.

Graduates of secondary and post-secondary programs
have good job placement records. About 75 percent of
all graduates who sought jobs in 1968 obtained
employment in the field for which they were trained or
in a related field.'® Many others found work not related
to their training. Placement rates for students
completing post-secondary programs were 87 percent
compared with 72 percent for secondary school
graduates.

Of the 885,000 persons who had completed
vocational education programs in 1968. approximately
480,000 were available for placement—365,000 at the
secondary level and 116,000 at the post-secondury level.
Of the 304,500 not available for placement, about
210,000 or 69 percent continued school full time and
53,000 or 17 .4 percent entered the Armed Forces.!?

Although vocational education programs generally
prepare students in a specific occupation, e.g., dental
assistant programs train dental assistants, many programs

1Zyocational Education Amendments of 1968 Public Law
90*%76. '
*Souree, Manpower Report of the President, 1970, p. 68.
B 14Based on data from Maupower Report of the President,
1970 (U.S, Department of Health, Fducation, and Welfare,

Office of Education), p. 69.
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nical education, by field of education, fiscal year 1969
[Number in thousands]

Field of aducation Number di:ﬁ,?gi?ﬂﬁ

Total .. ... .. .. e e e 7,981 100.0
Agriculture . . . . ... e 2561 10.7
Distributive . . . . . . ¢ o 05 - 566 7.1
Health .« v v v v o v e v v e o m oo n - 176 2.2
Home Economies . . .« v o v 0 v = - 2,449 30.7
Office . . . v v v v e C e 1,837 23.0
Technical . . . .. e e e s 3186 3.9
Trades and Industry . . . ..« - .. 1,723 216
Other . . v v v s e e v v em s o s s 64 .8

SOURCE: U.S. Dopartment of Health, Education, and Welfare,
Office of Education,

prepare students for employment in several related
occupations, e.g., machine shop and blue-print reading.

Private vocational schools. Private vocational schools
prepare students for employment in many areas, but the
three main types of schools are business, trade and
technical, and cosmetology and barber schools. In 1966,
about 3,000 trade and technical schools enrolled cver
800,000 students; 1,300 business schools enrolled more
than 400,000 students; and nearly 2,800 barber and
cosmetology  schools enrolled  nearly 300,000
students.!®

Such schools vary in size from 10 to over 1,200
students; the length of courscs and types of programs
offered also vary. Some schools have many courses
leading to certificates in several different occupations.
Some business schools, for example, offer refresher
courses in shorthand, a full program in beginning
secretarial work; and the fundamentals of accounting.
and technical schools.?® The six categories offering the
widest range were: automobile maintenance and related
services; data processing; drafting; electronics; medical
services; and radio-television. Business schools teach all
types of clerical work—typing, shorthand, filing—as well
as accounting, data processing, and related fields. The
number of graduates of private vocational schools is not
available.

Federal apprenticeship programs. Apprenticeship
training combines theory and on-the-job instruction to
prepare journeymen in skilled crafts. The Department of
Labor registers but does not finance such programs. It

15 pelitsky, A. Harvey, Private Vocational Schools and Their
Students (Schenkman Puolishing Company, Inc, Cambridge,
Mass.), 1969.

16 gelitsky, op. cit.

provides technical assistance 1o employers and unions in
establishing programs. Of the almost 240,000
apprentices in 1969, over 55 percent werc in
construction, 24 percent in metalworking, and 5.4
percent in printing.

In addition to federally registered programs. many
programs are provided whose sponsors have chosen not
to register. Many of these are of high quality. No
information is available, however, on the number of such
programs or of apprentices involved.

Employer training. Employer training may be formal
or informal. Generally, workers receive on-the-job
formal training in conjunction with classroom work.!”
A 1963 Department of Labor study showed that only a
small proportion of workers had learned their skills in
such programs.’® The likelihood of a firm having formal
training varies directly with the size of the firm; larger
firms can better afford monetary and manpower costs
involved in training."?

In most instances, training is informal and takes place
mainly in the work environment. Most workers, ac-
cording to the 1963 study, had “just picked up” their
current skills informally on the job.

Current statistics on completion of employer training
programs are not available. Furthermore, the feasibility
of collecting such data raises some question. The Bureau
of Labor Statistics, with the support of the Manpower
Administration, currently is embarking upon a study to
determine the feasibility of collecting statistics on
occupational training in private industry.

Armed Forces. The Armed Forces offers training in
clectronics, aircraft maintenance, metalworking, and
other skills to help young men obtain civilian jobs upon?
separation. Military personnel also may enroll in volun-
tary off-duty academic and technical programs. Approxi-
mately 200 such correspondence courses range from
elementary school through the second year of college.

Project Transition, an Armed Forces-wide training
program, prepares men who have between 1 and 6
months left in service for employment in civilian life. In
operation for 2 years, Project Transition is a joint effort

17 Apprenticeship programs fall into this category but wefe

discussed in the preceding sections.

18 pormal Occupational Training of Adult Workers—Its Ex-
tent, Nature, and Use (Washington: U.S. Depariment of Labor,
December, 1964, Manpower/Automation Rescarch Monograph
No. 2). .-

1‘:"T)’.fu‘ning of Workers in American Industry (Washington:
U.S. Department of Labor, Bureau of Apprenticeship and
Training, 1962).

Q
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of private industry and the governmen'. It provides
training in many skills, including Post Office positions.
Participants volunteer and may take only courses offered
at the bases where they are stationed. When openings are
limited, preference is given to those who have combat
disabilities and then to those who have no civilian skills.
Although some statistics are available, data on the
number trained and entering civilian jobs are not
available,

Federal manpower programs?®

Job Opportunities in the Business Sector (JOBS). ,The
JOBS program was begun in 1968, Initial commitment
was by the business community in about 50 metro-
politan areas to hire and give on-the-job training and
other services, such as counseling and health care, to
thousands of disadvantaged persons. The Department of
Labor recruits job applicarts, provides technical support,
and meets extra costs of employing persons who have
special problems and needs; the Naticnal Alliance of
Businessmen (NAB) enlists the support of the private
business sector and secures job pledges. The program is
built on the premise that immediate placeraent in jobs at
regular wages, followed by training and supportive
services, provides superior motivation for disadvantaged
persons. Through January 1970, only 80,000 persons
had been hired under JOBS contracts with the Depart-
ment of Labor. Independent companies had taken on
300,000 without Federal financial assistance. Of the
380,000 hired, 200,000 were still on the job in January
1970. About 20 percent of those in JOBS programs were
worked. in machining occupations; and nearly 20 percent
were engaged in structural work.

Manpower Development and Training Act (MDTA).
This act was passed primarily to retrain workers
whose skills were obsolete; however, that portion of the
program initially devoted to youth has been expanded,
and major emphasis has been placed on training the
disadvantaged.

Two basic types of training are authorized under the
MDTA: institutional instruction (classroom), and on-
thejob training (OJT). Most training, conducted pri-
marily in public vocational schools, has been institu-

Department of Health, Education, and Welfare and the

20 hformation on Department of Labor sponsored Federal
manpower programs are based on information appearing in the
Manpower Report of the President, 1970, and on unpublished
Labor Department records. Most of the specific occupational
statistics shown for Labor Department programs are based on
unpublished records.

FRIC ,
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Depzrtment of Labor. Under OJT, training is provided at
the jobsite by an employer under contract with the
Department of Labor. Private businesses, trade associ-
ations, labor unions, and public agencies sponsor such
programs.

OIT programs are designed to equip workers with
entrance level skills; to provide remedial training for the
underemployed and those subject to job displacement;
and to provide training for workers from minority
groups, the disadvantaged, and other hard-to-train per-
sons. In addition, training programs are offc ed in
occupations in short supply which are deemed critical to
the economy and to national defense.

OJT is sometimes coupled with classroom training;
such instruction usually covers directly related technical
subjects, but may include academic education essential
to effective job performance. In 1969, approximately
135,000 persons were eurolled in MDTA institutional
training programs. The largest number, over 33,000, were
being trained for clerical occupations, mostly in steno-
graphic and typing fields. More than 30,000 recieved
training in the machine trades as machinists, machine
tool operators, and business machine repairmen. An-
other 6,400 received training in benchwork occupations
such as TV assembly and repair, and upholstering. (See
table 5 for statistics on enrollments by occupation.)
Over 23,000 were enrolled in structural occupations
such as transportation equipment assemblers, bodymen,
arc welders, and combination welders. Over 18,000
received professional and managerial training including
refresher courses for professional nurses.

Approximately 85,000 persons were enrolled in
MDTA on-thesjob training programs in 1969. Training
was provided for many occupations including motor
vehicle mechanics, machinists, waiters and waitresses,
bodymen, carpenters, and salesmen.

Job Corps. The Job Corps trains high school dropouts
16 through 21 years of age who have records of low
educational achievement, have been out of work for at
least 3 months, or need full-time employment. The
program provides financial assistance while youth are
being introduced to work requirements and basic man-
power skills. In fiscal 1967, universities or nonprofit
organizations ran seven of the urban centers and private
firms ran the remaining 21. Job Corps centers generally
are located in former hotels, hospitals, military bases, or
similar facilities. Besides living space, including dormi-
tory facilities and a cafeteria, centers have classrooms,
vocational shops, a clinic, a library, and recreational
facilities. ’ '

The Job Corps emphasizes programs coupling the
unique residential services of Job Corps centers with
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other programs. For example, the Job Corps may refer
ex-corpsmen to MDTA skills training, as well as to JOBS
programs. Approximately 53,000 first-time enrollees
were served in fiscal 1969. Job Corpsmen are trained for
a variety of occupations, including air conditioning
mechanic, cook, heavy equipment operator, and meat
cutter.

Little data are available on training by occupation.
Furthermore, because Job Corps training is remedial
rather than strictly occupational, information cannot be
presented in the format used in appendix C of this
report.

Neighborhood Youth Corps (NYC). This program
provides work experience and, in some cases, related
training to help young persons from low income families
stay in school, return to school, or increase employment
possibilitics of those out of school who do not plan to
return. Training and work experience help enrollees
acquire habits and attitudes necessary to hold a job. The
out-of-school program is currently being restructured to
deal with problems that confront unskilled 16- and
17-year old dropouts attempting to enter the labor
force. For example, in fiscal 1969, about 120,000 young
adults 18 years and over were enrolled in out-of-school
projects. The restructured program will channel out-of-
school youths 18 years old and over to other programs
and provide extensive academic and occupational pre-
vocational training for 16- and 17-year olds. To date,
reliable data on job placements are not available.

Work Incentive Program (WIN). This program stresses
economic independence for all employable persons ages
16 and over in families now receiving Aid to Families
with Dependent Children. By the end of 1969, about
62,000 persons were enrolled in WIN projects. De-
pending on their degree of job readiness, clients are
referred by local welfare agencies to employment service
offices for interviewing, testing, counseling, and place-
ment in jobs, training, or special work experience.
Clients are helped to obtain meaningful jobs as rapidly as
possible at not less than the minimum wage. Some
potential participants have been denied enrollment
because child care, though provided, is not available.
Limited data indicate that WIN participants have found
employment primarily in clerical, service, and structural
occupations.

Public Service Carcers Program. Formally known as
the New Careers Program, this operation is designed to
develop entry-level jobs in government service agencies
for disadvantaged workers, and also, to help upgrade
employces who are in dead-end, low-paid positions.

Approximately 3,800 persons were first-time enrollees in
1969. Examples of occupations for which disadvantaged
persons have been readily trained are mail clerk, guard,
switchboard operator, messenger, and payroll clerk. In
general, under this program a government agency hires
and trains persons on the job. Public Service Careers
funds pay the extra cost of training and supportive
services such as child care and transportation for
disadvantaged workers. Other Federal Programs. A
number of other federally funded programs, including
“QOperation Mainstream™ and the “Special Impact Pro-
gram,” are designed to provide work experience and
related services to the disadvantaged. For example, in
fiscal 1969, about 11,000 persons were first-time en-
rollees in Operation Mainstream programs. No informa-
tion is presented on specific occupational training in these
programs, which are quite small.

Home study courses

Nearly 5 million persons were enrolled in home study
or correspondence courses in 1969. Offered in many
different types of institutions, the courses range from
kindergarten through post-college refresher. These
courses may not be occupationally related and are set up
by trade associations as well as high schools. In 1965
about 1.8 million students were enrolled by private
schools; nearly 2.5 million through the Federal Govern-
ment, mostly persons in the Armed Forces; 300,000 by
colleges and universities; over 100,000 by religious
schools; and 40,000 were taking home-study courses
related to business and industrial training.2! Not all
students complete the courses and much of the training
is part of an employer training program. Thus, even if
statistics on completion were available, data would not
represent new entrants to an occupation. Nevertheless,
in evaluating occupational training, home study pro-
grams cannot be discounted.

Junior colleges or community colleges

Originally called junior colleges and now more com-
monly called community colleges, these institutions
serve a variety of educational needs. For some students
they provide the first 2 years of academic training
leading to a bachelor’s degree, so that students may take
their first 2-college years at, or closer to home, and
thereby reduce the costs of a college education; such
students transfer to a 4-year college for the last 2 years
of undergraduate work. A second need met by com-
munity colleges is for adult educat.on, not necessarily

21 nformation based on data supplied by the National Home
Study Council, Washington, D.C.
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oricnted to completion of a formal college education or
to vocational preparation. A third educational need they
serve is for “terminal occupational education,” programs
designed to prepare students for entry into specific
occupations immediately upon graduation.

Junion colleges have a large number of programs to
prepare students for specific occupations immediately
after graduation. These courses vary from 6 months to 3
years, but most are 2-academic years. Types of career
education are: science and engineering technologies;
public services that emphasizes transportation planning
and social service-aide occupations; business and com-
mercial fields where food service and distribution are
receiving increasing attention; allied health and medical
fields, and many other types of training including data
processing and graphic arts.

Tunior colleges increased rapidly during the 1960’s.
Between 1961 and 1968, about 50 new institutions
opened each year, and enrollments increased 200 per-
cent between 1958 and 1968. Nearly 40 percent of the
more than 6 million students in junior colleges in 1968

ployed immediately after graduation.
College and university training

College training differs from vocational training in
several ways. For example, the market for college
graduates is nationwide whereas vocational school
graduates generally begin work in the geographic area of
their training. Furthermore, college stuucnts receive a
more general education than those enrolled in vocational
training.

More data are available for workers who attend college
than for workers trained in other methods. As a result,
development of detailed supply-demand analysis is pos-
sibie for noncollege graduates but not for other workers.
This section of the report presents an overview of
prospective  supply-demand conditions  for college
graduates for the 1970’s rather than data on training
output. Persons interested in greater detail should see
College Fducated Workers, 1968-80.%?

Supply and demand for workers having
bachelor’s and advanced degrees

The number of bachelor’s degrees awarded between
1968 and 1980, will increase 48 percent; the number of
master’s degrees, 95 percent; and the number of

1970).

about 13.3 million degrees arc expected to be awarded
between 1968 and 1980: 10.2 million bachelor’s de-
grees, 2.7 million master’s degrees, and 400,000
doctorates.?3

Not all degree recipients enter the labor market when
they receive their degrees. Over the 1968-80 period,
about 9.3 million of the 13.3 million new degree
recipients will enter the civilian labor force upon
graduation. Bachelor’s degree recipients will constitute
8.4 million; master’s degree holders, 900,000; and those
holding doctorates, 18,000.

The supply of new college graduates will be augmented
by persons who received degrees before 1968, but were
not in the labor force at that time and can be expected
to enter or reenter the labor force between 1968 and
1980. Immigrants are another source of supply. Re-
entrants, delayed entrants, and immigrants are expected
to provide about 1.2 million additions to the supply of
civilian workers having 4 years of more of college
training. This number added to that available frem new
degree recipients brings total expected additions to the
college educated work force during the 1968-80 period
to 10.5 million.

The need for workers with college degrees over the
1968-80 period will stem from two sources: growth in
demand and the need to replace workers who die, retire,
or leave the labor force for other reasons. Another factor
that must be considered in estimating the demand for-
college trained workers is the increasing entry require-
ments for occupations that make a college degree
necessary for jobs once performed by workers with less
education.

An assessment of these three factors—growth, replace-
ment, and rising entry requirements—indicates a need for
about 10.4 million college graduates over the 1968-80
period, 6.1 million to meet growth needs and 4.3 million
for replacements.

The statistical analysis of supply and demand thus
indicates the likelihood of a rough balance between the
overall supply of and demand .for college educated
personnel for the 1970’s as a whole (10.4 million v. 10.5
million). However, this overall picture does not imply
that imbalances between supply and demand in individ-
ual occupations will not exist; prospective imbalances
are in the offing in several occupations unless corrective
measures are taken. When possible, discussions of occu-
pations presented in chapter 1V include a supply-demand
analysis. Additional information is presented in College
Educated Workers, 1968-80.%*

23projections of degrees in this report arc based on those
prepared by the U.S. Office of Education and appear in
Projections of Edicational Statistics.
240p. cit.
21
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Chapter IV. Relating Training to Occupational Needs

quahfy for _]DbS in each of the 232 omxpat;ons for
which the Bureau of Labor Statistics has presented
projections in appendix B. Each discussion of occupa-
tional training requirements is followed by statistics on
1968 employment, projected 1980 requirements, per-
cent growth 1968-80, annual openings for growth and
replacement (as presented in appendix B), and known
data on the number of persons completing training (as
presented in appendix C). In addition, data are presented
on annual openings and apprenticeship completions for
the 1960-68 period for occupations whose data are
considered valuable to officials concerned with appren-
ticeship training and upgrading skilled occupations. (See
discussion on carpenters on p. 6) for illustrative uses of
historical data.) Whenever possible, a brief supply-
demand analysis is presented for occupations requiring
at least a bachelor’s degree. For other occupations a
discussion is presented if data are complete or such a

discussion is meaningful, as in scientific, technical, and
health Gccupaticns However anthrcpolcgy graduates
are fewé and a dlscussmn of tr.;umng nceds would have
little relevance to educational planning. Discussions
generally are not presented for occupations, such as
busdriver, when training is given on the job and all
persons physically normai can enter; in developing
special programs which requirei little formal training,

be valuableg

Training completion data are those available when the
report was prepared, Data for each type of training
reflects the following time period:

Junior college graduates—academic year 1968-69
MDTA enrollments—fiscal year 1969

Vocational education completions—1969 fiscal year
Apprenticeship completions—calendar 1969
College graduates—academic 1968-69

Professional and Related Occupations

Although most jobs in professional and related fields
require a bachelo:’s degree, some demand one or more
advanced degrees; others require only 2 years of training
in a junior college, technical institute, or specialized
school. Still other professional jobs emphasize skill or
creative talent rather than academic training. For oc-
cupations of this type, on-the<job training ranging from
several months to a few years is sufficient. When a
professional or related job requires a license or certifi-
cate, the candidate generally must complete a recognized
training program and pass an examination by a State
examination board.

Employment 1968 . ... ............... 10,325,000
Projected 1980 requirements . ... ......... 15500,000
Percent grc:w:h 1968-80 50.1
Annual openings, 1968—80 total 777,000
Growth . . v v i s i et v i i it i e o cs s 431,000
Replacemsnts“..;i,.........ii.; 346,000

Business administration and related professions

Accountants.  Although junior college, business
school, or correspondence course training is acceptable
for some accounting jobs, many positions require the
bachelor’s degree with a major in accounting, and

sometimes a master’s degree. Ali States require “certified
public accountants’ to be certified by the State board of
accountancy. In nearly all States at least 2 years of
public accounting experience is necessary before CPA
certification can be issued. About half of the States do
not r~quire the CPA candidates to be college graduates.

Employment 1968 . .. ................. 500000
Projected 1980 requirements . .. ... ...... .. 720,000
Percent gmwth 1968-80 . ... . . s i i 43.4
Annual openings, 1968—80total . ... ... ... .. 33,000
Growth . .. .. vt i i is e s s 19,000
Replacemants . .. . .. .. v xnocnsuon 14,000
Available training data :
Junior college graduates . . . . .. ... ... 4,741
Bachelor’'sdegrees . . ... - - -+« oo o5« s 20,032
Master’sdegrees . .. .. .0 s s s e s a e 1,333
Doctoratedegrees . . . .. ..« cx v an s 40

Advertising workers. In hiring advertising trainees,
most employers seek college graduates who have liberal
arts, marketing, journalism, or business administration
training. Majors in other college fields also can enter
advertising. Many successful advertising workers do not
have a college degree. ¥
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Employment 1968 . . ... ... ... 140,000
Projected 1980 requirements . . .. .......... 155000
Percent growth, 1968—-80 . . ... ... ..l 8.1
Annual openings, 1968—-80total . . .. .. ... ... 5,700
Growth .. ... e e e e c e e s 950
Replacements . .. .« o v o oo v v cn s s s = 4,750
Available training data -
Marketing  research workers. Marketing research

trainees usually need a bachelor's degree; u master’s
degree is helpful for advancement. Marketing, statistics,
psychology, speech, English composition, and economics
are helpful. Sometimes specialized training is needed,
such as sales experience or a background in engineering
or data processing techniques.

Employment 1968 .. .. ... oo s oo - 20,000
Projected 1980 requirements . .. .. .. .. .- - .- 42,000
Percent growth, 1968—80 . e e e 105.8
Annual openings, 1968:80 totu; 2,700
Growth . . .« v i it s s n s s st e i nss 1,800
Replacements . .. ... . ..o -xox .- 900
Available training data:’
Bachelor’sdegrees . . .. ... <+« s 0o o 868
Master's degrees . . . .« . on s s a e oo e e 62
Doctorate degrees . - . . =« « o v s v e 000 1

! Marketing degrees only.

Personnel workers. Although many employers prefer
college graduates who have majored in personnel admini-
stration, general business, or liberal arts, many college
majors are adaptable to personnel work. Specialized
knowledge or graduate training may be needed for some
jobs involving employee counseling, testing safety stan-
dards, or labor-menagement relations.

Employment 1968 . . . ... .. .. .- 110,000
Projected 1980 requirements . . . .. . ... .. ... 155,000
Percent growth, 1968—80 ... ... R 42.9
Annual openings, 1968—80total . .. ... ... ... 6,200

Growth . .. o i v s v oo n e s s 5,200

Replacements . .. ....cococuen s 3,000
Available training data . . . .. ..o - —

Public relations workers. A college education is the
best preparation for a career in public relations. Al-
though employers differ about the field of study,
courses in journalism, social sciences, business admini-
gtration, psychology, and public speaking are recom-
mended. Secretarial skills also are useful, especially in
small firms,

Employment 1968 . . . ... . ..o 100,000
Projected 1980 requirements . . . .« - - . . .- s 165,000
,Pe;centgowtnlgﬁsEO..,E..-.......” 64.0
Annual openings, 1968—80total . .. ... ... ... 8,800
Growth . . . o it v i et et e e s 5,300
Replacements ... .. ...+ ::::2+c++c5: 3,500
Available trainingdata . . . .. .. 0 ool —_

{‘,.

Clergymen. Because the data on numbers being
trained are not available separately by religion, the
requirements and training statistics for clergymen are
presented after the discussions of training.

Protestant clergymen. Educational requirements for
the ministry have a broad range. Some religious groups
have no formal educational requirements; others require
training in a college, Bible Institute, or theological
seminaries. Some clergymen complete a 3-year course in
theological seminaries after college graduation. Institu-
tions accredited by the American Association of
Theological schools admit only candidates having a
bachelor’s degree or its equivalent. Preseminary studies
in liberal arts, natural and social sciences, religion,
philosophy, English, and history are recommended.

Rabbis. Entrance requirements for admission to a
program of Rabbinic studies vary, but almost all
seminaries require completion of a 4-year college course
plus prior preparaticn in Jewish studies The Rabbinic

completed in 3 to 6 years Some seminaries grant
advanced academic degrees in fields such as Biblical or
Talmudic studies.

Roman catholic priests. Roman Catholic priests study
8 years or more beyond high school. Study for the
priesthood may begin in the first year of high school, at
the college level, or in theological seminaries after
college graduation. The seminary college program
stresses behavioral sciences, history, philosophy and
religion, natural science, and mathematics. Seminary
co.rses, which provide the remaining 4 years of prepara-
tion, include sacred scripture, theology, church history,
liturgy, and canon laws.

Reguirements and training data for all clergymen
Protes-

Cath-
Toral cfg:;; Rabbis fj_lif;'
men PFLesis
Employment 19568 312,000 244,000 6,000 62,000
Projected 1980
requirements .. . ... 377,100 295,000 7,100 75,000
Percent growth,
1968-80 ... ...... 20.1 20.1 20.1 20.1
Annual opemngs
196880 total . .... 14,100 11,000 300 2,800
Growth . ....... 5,200 4,100 100 1,000
Replacements . . . . . 8,900 6,900 200 1,800
Available training daia:!
Bachelor’s degrees 5,276
First professional ;
degrees . . .. .. .. 4,338
Master's deggees . . . . 2,884
Doctoral degrees . . . 346

!Includes all deprees granted in religion. Data on those trained
for specific denomination are not available.
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Conservation Occupations

Foresters. A bachelor’s degree with a major in forestry
is the minimum preparation for a professional career as a
forester. Teaching and rescarch generally require ad-
vanced degrees. College curriculums in forestry include
courses in methods of growing and improving crops;
forest protection and management; and forest €Cconomics
and utilization. Most colleges require that students spend
a summer in a field camp operated by the college.

Employment 1968 . . ... ... oo 25,000
Projected 1980 requirements . . . .. . -« - 32,000
Percent growth, 1968-80 . . . .. .. ... ... . 28.0
Annual openings, 1968—80total . .. .- . .. .. .. 1,000
Growth . ... o i i i e e €00
Replaccments . . . .« v v v oo ncs s 400
Available training data:
Bachelor'sdegrees . .. . . o v v v v s v e e e s 1,921
Master’s degrees . o v o v o s e s s e n e 0o 563
Doctoral degrees . . . . v oz« c 25 s o v w et 124

Forestry aids. Young persons qualify for beginning
positions as forestry aids through work experience or by
a 1- or 2-year post-high school curriculum. Specialized
courses include forest protection, wood utilization,
surveying, and mathematics. In addition, tims is spent in
a forest or camp operated by the school.

Employment 1968 .. . . ... .o sv 13,000
Projected 1980 requirements . . . . . .. ... .. 20,000
Percent growth 1968-80 . ... ... ... 57.3
Annual openings, 196880 total . ... ... .. ... 200
Growth . . . ... e 500
Replacements .. ... .. e i 300
Available training data:
Junior college graduates . . . . ... ... ... .. 596

Range managers. A bachelor’s degree with a major in
range management, range conservation, or a closely
related field usually is required for employment as a
range manager. Graduate degrees generally are needed
for teaching and research. A curriculum in range
management usually includes botany, animal husbandry,
soils, mathematics, and other specialized areas. Many
colleges students obtain important experience through
summer jobs with such Federal Government agencies as
the Forest Service or Bureau of Land Management.

Employment 1968 . . ... ... ..+ ... 4.000
Projected 1980 requirements . . . ... ... ... .. 5,200
Percent growth, 196880 30.0
Annual openings, 1968—80total . . .7 .. . ... .. 200
Growth . . .. .. .o e 100
Replacements . . .. .. c.ov s cs e - 100

Available trainingdata . . .. ... s oo -
Counseling occupations

Employment Counsclors. A bachelor’s degree plus 15
semester hours in counseling and related courses is the

accepted minimum requirement for a position as an
employment counsclor. For higher level jobs employers
require an advanced degree in vocational counseling or a
related field, such as psychology, personnel admini-
stration, or cducation. All States require counselors in
their public employment offices to meet State civil
service requirements that include certain minimum
educational and experience standards and written or oral
examinations, or both.

Rehabilitation counselors. The minimum educational
requirement for entry into this occupation is 2
bachelor’s degree with courses in counseling, psy-
chology, and related fields. Most employers prefer a
master’s degree in vocational or rehabilitation counseling
or a related discipline, such as psychology; some seek
candidates having a doctorate in counseling psychology.
In the majority of State Rehabilitation Agencies, appli-
cants must comply with State civil service regulations
that require a written competitive examination.

School counselors. Most States require counselors to
have both a counseling and a teaching certificate. An
applicant generally must complete graduate work and
have [rom 1 to 5 year’s teaching experience to be issued
a counseling certificate; specific requirements for certifi-
cation vary considerably among the States.

Supply-deman:d analysis. In addition to new college
graduates, the supply of counselors will be augmented
by counselors who have been out of the labor force. If
past trends of entry from master’s degree programs
continue and if reentry patterns follow the reentry
pattern of women in teaching, about 12,000 graduates
with master’s degrees in counseling and guidance, and
related fields would be needed annually to meet pro-
jected annual requirements of 5,550. Thus, over the
1968-80 period the average annual output from thesc
programs will have to increase at least 15 percent above
1969 levels to meet manpower needs.

oy Reha-
Toral  EUPIOY" pii School
meitt o
lation
Employment 1968 . . ... 71,300 5,300 12,000 54,000
Projected 1980
requirements . . . . . . .106,800 10,800 21,000 75,000
Percent growth,
i968-80 ......... 498 1023 726 41.8
Annual openings,

1968—80 total ... ... 5,500 - 700 1,050 3,800
Growth ......... 3,050 450 700 . 1,900
Replacements .. ... 2,500 250 350 1,900 -

Available training duta:
Buachelor's degrees . ..y 129
Master’s degrees ‘1% 474
Doctoral degrees . . . . 4412
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Engineers. A bachelor’s degree generally s required
for entry positions as an engineer. However, some
persons become engineers after long experience in a
related occupation, such as draftsman or engineering
technician, plus some college level training. Graduate
degrees are necessary for beginning positions in teaching
and research; and in some engineering specialties, such as
nuclear engineering training is generally available only at
the graduate level. All 50 States and the District of
Columbia require licenses as registration for engineers
whose work may affect life, health, or property, or those
who offer their services to the public.

New graduates are the primary source of new engineers
but for many years graduates have not fully met the
need. Significant numbers come from other sources:
workers who shift occupations (including technicians
who "are upgraded); persons not in the labor force
(including those in the Armed Forces); immigrants; and
college graduates whe did not major in engineering.
Limited data on past patterns of entry?® indicate that
large numbers of workers have entered from sources
other than new engineering graduates. Although patterns
of entry from these other sources are affected by the
availability of engineering graduates, large numbers of
workers are expected to continue as employers upgrade
highly qualified technicians, engineers immigrate to the
United States, and college graduates who are non-
engineer majors enter engineering either by choice or
circumstances resulting from economic conditions. If
past patterns continue, about 36,000 engineers would
enter the field from these sources from 1968-80. Under
this assumption, only 38,000 new engineering graduates
would have to enter the field annually to meet require-
ments.

Followup studies of new college graduates indicate
that about 85 percent of all new engineering graduates
enter the profession. Therefore, about 45,000 engi-

"neering graduates would be needed annually to obtain

38,000 entrants.

In 1969, about 41,000 bachelor’s degrees were granted
in engineering. U.S. Office of Education projections of
engineering degrees based on patterns of study over the
past 10 yeari indicate that for the 1968-80 pericd the
number of bachelor’s degrees in engineering will average

25Data on past patterns of entry arc available from 2 Years

Ajrer the College Degree—Work and Further Study Patterns
(NSF 63-26, 1963) and the Posicensal Survey of Professional and
Technical Personnel—a followup study of persons who were re-
ported in professional and technical occupations in the 1960
Census. Sclected data from the study are presented in BLS Bulle-
tin 1512, 19664. Datu on scientists and engincers from abroad
has been published by the National Science Foundation based oa
special tabulations prepared by the Immigration and Naturaliza-
tion Service of the Departm;nt of Justive. Also sce: “Projections
of Manpower Supply in a Specific Occupation™ by Neal Rosen-
thal, Monthly Labor Review, Noveniber 1966.
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slightly, an increase of only 1,000, above the 1969 level.
To meet requirements, the number of bachelor’s degrees
granted will have to increase 10 percent or 4,000 above
the 1969 level. However, if graduates increase to levels
averaging above 45,000, not only would requirements be
met but less dependence would be placed on those who
are less well trained for engineering jobs than graduate
engineers.

Employment 1968 . .. ............... .. 1,100,000
Projected 1980 requirements .. ............ 1, ,500,000
Percent growth, 1963-80 . . . . ... ... .. C e 40.2
Annual openings, 196880 total . .. ... ... ... 73,400
Growth .. .. . i e 36,000
Replacements . .. ... ... ... e e 37,400

Available training data:

Bachelorsdegrees . . . ... ...+« ... 41,248
Master’'sdegrees . . ... ... .. C e 15,240
Doctoral degrees . . . ... ........ e 3,377

Health Service Occupations

in all States and the District of Columblai To quahty for
a license, the physician must graduate from an approved
medical school; pass a licensing examination; and, in
some States, serve a 1-year hospital internship. Most
students who enter medical school have earned the
bachelor’s degree; most medical schools require appli-
cants to complete at least 3 years of college. In-
creasingly, physicians acquire training beyond a 1-year
internship. To specialize, physicians must pass specialty
board examinations. To be elig'ble for these examina-
tions, a candidate needs 2 to 4 years in advanced
hospital residency, followed by 2 years or more of
practice in his specialty. ;

If over the 1968-80 period the annual number of
immigrant physicians does not change significantly from
the level of recent years {ahout 2,000), each year
medical schools would have to graduate on the average
more than twice as many physicians as in 1969 to meet
annual manpower needs of 20,000.

Employment 1968 . ... ... .. .........:. 295000
Projected 1980 requirements . ............. 450,000
Percent growth, 1968—80 . . .. ... .. ... ..., 53.1
Annual openings, 1968-80total . . . ... ... ... 20,000
Growth . ... . ... . . e, 13,000
Replacements ... ..... ... ::¢ .. 7,000

Available training data: :
MD.degrees . ... ... .. 0o ecneennass 8,025

Osteopathic physicians. All States require osteopathic
physicians to be licensed. A candidate must graduate
from an approved school of osteopathy and pass a State
board sxamination to qualify for a license: many-States
require a 12-1.onth internship at an ostcupalhic huspiml
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needed for entrance to a school of osteopathy; however,
most entrants have earned the bachelor’s degree. Osteo-
pathic physicians who specialize must complete 2 to 5
years’ of training after internship, followed by 2 years of
supervised practice in their specialty.

Employment 1968 . . . .. e e e e e e e e 12,000
Projected 1980 requirements . . ... .. .. 0. 18,500
Percent growth, 1968-80 . . . ... .... .. ... 54.2
Annual openings, 1968-80total ... ... .. C e 800
Growth ..... 500
Replacements . .. ... co v oo e s s 300

Aviilable training data:
427

D.O. degrees

Dentists. All States and the District of Columbia
require a license for the practice of dentistry. A
candidate must graduate from an approved dental school
and pass a State board examination to qualify for a
license. In 10 States, dentists cannot be licensed as
specialists without 2 or 3 years of graduate education;
several years of specialized experience; and passing a
special State examination. The minimum educational
requirement for graduation from an approved dental
school is 2 years’ predental college work, followed by 4
years’ professional dental school training.

To meet projected needs between 1968 and 1980, an
average of about 5,000 new dentists would have to
graduate each year over the 12-year period. Thus, to
meet requirements the average annual number of dental
school graduates will have to increase about 17 percent
above 1969 levels.

Employment 1968 . .. ... ... ..o 100,000
Projected 1980 requirements . . . . . .« . .- 130,000
Percent growth, 1968—80 . . .. .. ... ... .- 31.7
Annual openings, 1968—-80 to1al 4,500
Growth . ........... e s e e 2,600
Replacements.....i,..,..i;.g.i., 2,300
Available training data:
DDS.or DM.D.degrees . . . . ... ...« 3,408

Dental hygienists. Dental hygienists must pass a licens-
ing examination in the State where they plan to practice.
In all States except Alabama and Georgia, only graduates
of accredited dental hygiene schools are eligible for
licensing. Most schools of dental hygiene accredited by
the Council of Dental Education of the American Dental
Association provide 2-year certificate or associate degree
programs. Some offer 4-year programs leading to the
bachelor’s degree; others offer both. For dental hygien-
ists interested in practicing in private dental offices the
2.year program usually is sufficient; for work in re-
search, teaching, and public or school health programs,
completion of a 4-year program is required.

Employment 1968 . . . . ... ..o v st s 16,000
Projected 1980 requirements . . . - - . .. ... 33,500
Percent growth, 1968—-80 . . . ... . . ... e 109.4
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Annual openings, 1968—80total . . .. . .. s 2,400

Growth . ... . i i i e e s s e 1,500
Replacements . . ... .. .o s 200
Available training data:
Junior College graduates . .+« « v« v« o s - - - 1,456
Vocational Education:
Completions:
Post Secondary . . . ... - - - s PN 929

Dental laboratory technicians. No minimum formal
educational requirements are required to enter the
occupation, but a high school diploma is recommeanded.
Most technicians learn the craft through on-the-job
training which may take 3 to 4 years’ time. Some
technicians take courses in dental laboratory work at
public vocational high schools and junior colleges; or at
schools offering 1 to 2-year programs in dental tech-
nology. Regardless of educational background, actual
work experience i. uecessary to qualify as a technician.

Employment 1968 .. .. .. .. e e e 27,000
Projected 1980 requirements . .. .. .. .- ... 37,500
Percent growth, 1968—-80 . . . . .. ..o oo oo h s 38.9
Annual openings, 1968-80total . . .. .. .. .. .. 2,100
Growth ... ... . .o n 200
Replacements . ... .. .o 1,200
Available training data:
Junior College graduates . . . . ... c e e 364
Vocational Education:
Completions:
Secondary . ... ... .- 96
Post Secondary . . . . - s 0 v e 246

Registered nurses. A licesve is required to practice
professional nursing in all States and in the District of
Columbia. Graduation from a school approved by a
State bDard of nursmg and succassful completmn of a

scheols of nursing requue a hlgh schocxl dlploma for
admission. Nursing education programs vary in length
from 2 to 5 years. Nurses who complete 2-year courses
earn associate degrees; those in 3-year programs a
diploma; and students in 4- or 5-year courses are
awarded the bachelor’s degree.

Employment 1968 .. .. ... .. ...« 660,000
Projected 1980 requirements . . . .. . ... ... 1,000,000
Percent growth, 1968—80 . . .. .. . ... ... 515
Annual openings, 1968-80 total . . ... e e 65,000
Grawth 28,000
Replacements.i.;..i........i.,,. 37,000
Available training data:
Diplomas . . v« v v s s e n e 28,197
Associate degrees . . . . .. .. s s s a e i s 6,213
Bachelor'sdegrees . . . ...« .ot oo s 9,186
Master's degIees . . . -« - - v v en o s s 0 x oo 1,249
Doctoraldegrees . . . . . . v v vt v v e s s s 4

Licensed practical nurses. Licenses usually are issued
only to candidates who have completed 2 State board

32



ERIC

Aruntoxt provided by Eic
3

approved course in practical nursing and passed a
licensing examination. To enroll in a State-approved
training program, young people generally must be at
least 17 years ol4 and have completed at least 2 years of
high school or its equivalent. Some States accept
candidates who have completed only eighth or ninth
grade; others require high school graduation. An ap-
proved program in practical nursing generally is 1 year in

length; junior colleges, local hospitals and health
agencies; and public schools offer this training.
Employment1968 . ... ... .. .. .. ... ... 320,000
Projected 1980 requirements . . ... .. ... .... 600,000
Percent grawth 1968—80 . . . ... .« .. 87.5
Annual openings, 196880 total . . . ... ... ... 48,000
Growth . . . . . @ i e e e e 23,000
Replacements . . . .. .. ... .o on 25,000
Available training data:
Junior College Graduates . .. ... .. e e 5,564
Vocational Education:
Completions:
Secondary . ... .... ..., 2,192
Post-Secondary . .. . ..+« « s v 19,586

Optometrists, A license is reqmred to practice optom-
etry in all States and the District of Columbia. Appli-
cants for licenses must graduate from an accredited
school of optometry and pass a State beard examina-
tion. Students should choose a school approved by the
Board of Optometry in the State where they expect to
practice. At least 6 years of college are needed to
become an optometrist—2 years of preoptometry educa-
tion in an approved college, followed by 4 years of
training in optometry school leading to the degree of
Doctor of Optometry. A master’s or Ph. D. degree in
physiological optics or a related field usually is required
for teaching or research.

Approximately 17,000 optometrists were employed in
the United States in 1968. Employment requirements
are expected to increase by nearly one-fourth to 21,000
over the 1968-80 period. In addition to these growth
needs of almost 4,000, 5,800 optometrists will be
needed to replace those who die or retire.

To meet projected needs for 9,600 optometrists
between 1968 and 1980, each year schools would have
to provide about 800 graduates over the period. Thus,
the annual number of graduates must average about 350
above 1969 levels, an increase of more than 70 percent
over 1969 levels. Thus, training in optometry must be
increased much faster than current trends if require-
ments for optometrists are to be met.

Employment 1968 . ... ................ 17,000
Projected 1980 requirements . . .. .......... 21,000
Percent growth, 196880 . . . . .. ... ... ... 235
Annual openings, 1968—-80total . . ... ....... 800
Growth . . v v v vttt i e s e s e 300
Replacements . . ... .. c e s ces s 500

e

5.

Available training data:
OD.degrees . . . .. ... ... 463

Pharmacists. A bachelor’s degree in pharmacy is the
minimum educational requirement for most positions in
this profession. In addition to the necessary education, a
license is required to practice pharmacy. To obtain a
license, one must graduate from an accredited pharmacy
college, pass a State board examination, and, in most
States, also have | year of practical experience or
internship. The master’s or doctor’s degree in pharmacy
or a related field usually is rEquired for research or

" To meet the prqected needs over the 1968-80 penod
would require an annual average of 4,400 graduates from
colleges of pharmacy. Therefore, the annual number of
graduates must increase 10 percent above the 1969 level.
U.S. Office of Education projections show the annual
number of bachelor’s degrees in pharmacy increasing
even faster and averaging about one-fourth above the
1969 level. Thus, expansion of training in pharmacy
could be curtailed somewhat and manpower needs for
pharmacists could probably still be met.

Employment 1968 . ... ... .. ... ........ 121,000
Projected 1980 requirements . . ............ 130,000
Percent growth, 1968—8B0 . ... ... v e .. 7.0
Annual openings, 1968-80 total . . . .. .. ce e 4,400
Growth ............ 700
Replacements . .. ........ e e e e . 3,700

Available training data:

Bachelor'sdegrees . . .. ...« « v v v v s s 4073
Master’sdegrees . . ... .. .. ... ... c 232
Doctoral degrees . . .. ... ... e e s 74

pD(‘llatry. An apphcant must g,raduate from an acgredlted
4-year program in a college of podiatry and must pass a
State board examination. Michigan, New Jersey, and
Rhode Island require applicants to serve a 1-year
internship in addition to obtaining a license. Oklahoma
requires 1 year of practice under direct supervision.

Employment 1968 . .. ... ... ... ... .. ... 8,500

Projected 1980 requirements . . . .. .... .. ... 9,500

Percent growth, 1968-80 . . . ... ... .. ... . 11.8

Annual openings, 1968—80total . .. ......... 200
Growth .. .............. 100
Reglacements..,.,,, e P 100

Available training data:
DPMQ:DPdegrees.....i,..”;... 204

11967 data.

Chiropractors. Most States and the District of Colum-
bia regulate the practice of chiropractic by granting
licenses to applicants who meet certain educational
requirements and pass a State board examination. The -
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educational requirements differ between States but most
requirc completion of a 4-year chiropractic course.

Employment 1968 . .. .. .. ... ... ... 16,000
Projected 1980 requirements . ... .. ... 19,000
Percent grewth, 1968-80 . . . ... . .. e 18.8
Annual of.  ings, 1968-80total .. .. . ... 900
Growth . .. . e e e e 250
Replacements 640

Available training data:
589

D.C. degrees’

V1967 data.

Occupational therapists. A degree or certificate in
occupational therapy is the minimum requirement for
entry into the profession. After graduation and com-
pletion of clinical practices, therapists may register with
the American Occupational Therapy Association and
become Occupational Therapist Registered (O.T.R.). A
graduate degree is often required for teaching, research,
or administraticn.

Employment 1968 . . ... .. ... .- 7,000
Projected 1980 requirements . . . .. .-, 19,000
Percent growlh 1968-80 . .. ... ... . ... .. 171.4
Annual openings, 196880 total . .. ... ... .. 1,500
Growth ... .. ... e 1,000
Replacements . .. .. .ot e 500
Available training data:
Bachelor'sdearees . .. .. ... oo s 566
Master'sdegrees . . .. ..o oo s e oo a s 43

Physical therapists. All States and the District of
Columbia require an applicant to have a degree or
certificate from a school ol physical therapy. In ad-
dition, all but two States require applicants to pass a
State board examination. A graduate degree, combined
with clinical experience, increases advancement oppor-
tunities, especially in teaching, research, and admini-
stration.

Employment 1968 . . . . ... .. ... ... . 14,000
Projected 1980 requirements . .. .. .. ... .. .. 36,000
Percent growth, 1968-80 . .. .. ........... 157.1
Annual openings. 196880 (Q(dl e e e e s 2,800
Growth . .. .. .. . e e 1,800
Replacemients . .. .. .. .. .. ... ... 1,000
Availuble training data:
Buchelor'sdegrees . . . ... ...........: 1,071
Master'sdegrees .. ... Lo o e s 4]

Speech pathologists and audiologists. Most States re-
quire a master’s degree in speech pathology or audiology
or its equivalent for beginning jobs. Other States require
the bachelor’s degree for entry positions. Persons who
wish to work in public schools should complete the
educational and mher requirements fc’r a teacher‘s

th!dren niust Fulﬁll specml reqmrements in some States.

18,000

?‘m_yutt.d 1980 requirements 33.000
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Percent growth, 196880 . . . . ... ... . ... 833
Annual openings, 1968-80 total . . . . ... ... .. 2,300
Growth . .. . . . e e s 1,300
Replucements . . ... .. oo 1.000
Avallable training data:
Bachelor'sdegrees . . . .. 0o h v o s e 31879
Muaster's degrees . . . . o . o oo s s 1,785
Doctoral dEgrees . . . . .« v o i s s 200

Medical laboratory workers. For medical technolo-
gists the usual minimum beginning reqLirement is 3

prcgram in madlga! tahnology, wlugh usually requires
12 months of study and laboratory work. Some States
require licensing examinations. Medical laboratory
technicians generally require 1 or more years of post-
secondary training in a junior college or vocational
school. Medical laboratory assistants may take post-
secondary training of 1 year or more; many are also
trained on the job.

Employment 1968 . .. .. ... ... ... ... 100,000
Projected 1980 requirements . .. .. ... ... 190,000
Percent growth 1968-80 ... ........ooee 90.0
Annual opznings, 1968--80 total . . . . . . 12,800
Growth . .. ... e 7.500
Replacements . ... .. ... ..« - one o 5.300
Aviilable training data:
Junior college graduates . . . . ... ... .. 772
Vocational education:
Completions:
Secondary .. .. ... 600
Post secondary . . . .. Ce 1.058
Radiologic  technologists. Training programs con-

ducted by hospitals or medical schools, and junior
colleges for radiologic technicians usually take 24
months to complete. A few schools offer 3- or 4-year

programs. Some master’'s degree programs also are
available.
Employment 1968 . .. .. .... ... ... .. 75,000
Projected 1980 requirements . . . ... . .. ..... 120,000
Percent growth, 1968-80 . . ... .. e 60.0
Annual openings, 1968—-80 total . .. ... ... ... 7,300
Growth . .. .. oo v i i it 3,800
Replacements . .. ... ... . ... c:sco. - 3,500
Avuilable training data:
Bachelor'sdegrees . .. .. ... .. ... 16
Master sdegrees . . . . . . ... . ... 10
Junior College graduates . .. ... . .....: 570
Vocational education:
Completions:
Secondary ... ... ... .. .. 93
Post Sccondary . ... .. ... .. 442

Medical record librarians. Medical record librarians
need about 1 year of specialized academic training. The
prerequisites for specialized training vary from 2 to 4
years of college level work.

Employment 1968 . .. .. .. ............: 12.000
Projected 1980 requirements . . .. .0 ... ... 20.000
Percent change, 1968-80 . . ... .. ... ... ... 66.7
Annual openings, 1968~80total . ... .. ... ... 1,400
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Growth . ... ... ... . ... ... . .. .. 700
Replacements * . . . . ... .. .. ... ... 700
Aviilable training data:
Total number trained in AMA-
approved programs' e 118

' 1968 data.

Dietitigns. The minimum educational requirement for
dietitians is a bachelor’s degree with a major in foods
and nutrition or institution management. To qualify for
professional recognition, the American Dietetic Associ-
ation recommends completion of internship programs
lasting 12 or 18 months or 3 years of preplanned
experience,

Employment 1968 . . ... .. ... ... .. ... .. 30,000
Projected 1980 requirements . .. ... ... L. 42,100
Percent change. 1968-80 . . . .. ... ... ... .. 40.3
Annual openings, 1968--80 total . . . . ... ... .. 2,700
Growth . .. .. . . .. . e 1,000
Replacements . . .. ... ...« ... ... 1,700
Available training data:
Bachelor'sdegrees . . ... .. . ... ... ... 1,206
Master’sdegrees . .. ... ..o 224
Doctoraldegrees ... .. ..o L 28

Haospital administrators. Educational requirements for
hospital administrators vary among institutions. Most
employers prefer individuals having at least a master’s
depree in hospital administration. Other employers look
for formal training in sodcial or behavorial sciences,
industrial engineering, or business administration plus
extensive experience in the health field. A few institu-
tions require their administrators to be physicians or reg-
ister professional nurses. The Ph.D. degree in hospital ad-
ministration is especially helpful for those interested in
teaching and research.

Employment 1968 , .. .. ... . ........... 15,000
Projected 1980 requirements . . .. ... ... .... 22,000
Percent change, 1968-80 . .. ... ... ....... 46.7
Annual openings, 1968-80total . .. . ... ... .. 900
Growth ............ e e e s 600
Replacements . . .. ... v v v v en v nen 300
Available training data:
Bachelor'sdegrees . . ... .. ........... 37
Master'sdegrees . . . ... ... ... ... 403
Doctoraldegrees . .. ... ............. 2

Sanitarigns. Although a bachelor’s degree in a basic
science generally is acceptable, a bachelor’s degree in
professional sanitarian. A graduate degree in some aspect
of public health usually is required for high level
positions. In some cases, sanitarian technicians having 2
years of college and work experience can advance to
professional sanitarian positions.

Employment 1968 . . .. ..... .. ... ...... 10.000
Projected 1980 requirements . . .. ..o 00 14,000
) Poreent change, 1968-80 ........ ... .. ... 41.0
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Annual openings, 1968- 80 total . . . . .. ... ... 600
Growth . .. ... e 300
Replacements . .. ... .. . oL 300

Available training data . . ... -~

Veterinarians. A license is required to practice veteri-
nary medicine, To obtain a license, an applicant must
have the degree of Doctor of Veterinary Medicine
(D.V.M.), pass a State board examination, and in some
States have some practical experience under supervision.
In addition, research and teaching positions require the
master’s or Ph. D. degree in a tield such as pathology.
physiology, or bacteriology. The minimum requirements
for the D.V.M. degree arz 2 years of preveterinary
college work followed by 4 years of professional study
in a college of veterinary medicine.

Employment 1968 . ... . ... ... ..., ..... 24,000
Projected 1980 requirements . . . .. .. .. .. ... 34,000
Percent change, 1968-80 . . .. ... ... ... ... 41.7
Amnual openings, 1968-80 total . . . .. ... ... 1.400
Growth ... ............ . ... ... ... 800
Replacements .. .. . e 600
Axvnilable trating dats
D.V.M.degrees . .. .. ... .. ... ..... 1,146

Mathematics and related occupations

Mathewaticigns. The minimum educational require-
ment for niost beginning positions is the bachelor’s
degree with a major in mathematics, or with a major in
an applied field and a minor in mathematics. Advanced
degrees are required for research and in many areas of
applied mathematics. The Ph. D. is necessary for full
faculty status at most colleges and universities.

About 70,000 persons were employed as mathe-
maticians in 1968. Employment requirements are ex-
pected to increase by 60 percent to 110,000 in 1980, In
addition to these manpower needs of almost 42,000
resulting from growth, nearly 60,000 mathematicians
will be needed to replace those who die, retire, or
transfer to other fields of work. Over the 1968-80
period, openings are, therefore, expected to total more
than 100,000, an average of about 8,400 a year.

Annual requirements for mathematicians may be met
by persons who shift to occupations in mathematics
from other occupations; from persons not in the labor
force; from immigrants; from new college graduates who
did not major in mathematics; as well as from the major
source, new college graduates receiving degrees in mathe-
matics. :

Limited data on patterns of entry?® indicate that in
the past a significant number of workers have entered
mathematics from sources other than new college
graduates majoring in the field. Although a variety of

28 pid,
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factors alfeet the number of these “other entrants,”
including the availability of mathematics graduates,
significant numbers probably will continue to enter. If
past pattcrns of entry from other sources and of new
matheratics graduates continue, an average of about
22,000 bachelor’s degree graduates in mathematics
would he needed annualiy to meet projected require-
ments. Therefore, to meei requirements the number of
degrees granted annually in mathematics could decline
below 1969 levels. Projections of the U.S. Office of
Education based on past trends of study patterns of
college studies show the average annual number of
bachelor’s degrees in mathematics increasing about 40
percent above 1969 levels during the 1968-80 period.
Thus, the wry rapid growth of training in mathematics
could be curtailed and manpower requirements could
still be met.

Employment 1968 . .. .. ... oo 65,000
Projected 1980 requirements . . . ... ... 110,000
Percent change, 1968-80 . . . .. ... .. ... ... 60.4
Annual openings, 1968—-80 total .. . ... ... .. 8,400
Growthh . . . i e e e 3,500
Replacements' . ... oo oo 4,900
Available training data:
Bachelorsdegrees . . . ..o v v e o i e oo 26,905
Master'sdegrees . . . .. - s v v n e 5,217
Doctoraldegrees . . . . .o v v oo 956

[ncludes an estimated 3,800 replacements for those who
transfer to otlier occupations.

Sratisticians. A bachelor’s degree with a major in
statistics or mathematics is required for many entry
positions. For other beginning positions, a major in
cconomics or other subject matter fields and a minor in
statistics is preferred. A graduate degree in mathematics
or statistics is essential for faculty positions at colleges
and universities.

Employment 1968 ... ... ...« ... 23,000
Projected 1980 requirements . .. .. . ... .. ... 33,000
Percent change, 196880 . . ... ........ ... 459
Annual openings, 1968—-80 tofal . ... .. ... ... 1,600
Growth . . . . . i i e s 900
Replacements . .. ... ..o e cneeoe s 700
Available training data:
Buchclor'sdegrees . . .. . .« oo o 304
Master's degrees . .. ..o v o s s ez s ze s 496
Doctoral degrees . . .. .. - .. .. e e e 141

Actuaries. A bachelor’s degree with a thorough foun-
dation in calculus, probability, and statistics is required.
Persons with majors in mathematics, statistics, eco-
nomics, or business administration can usually qualify
for beginning positions. After entering a beginning
actuarial position, 5 to 10 years are required to complete
the entire series of examinations required for full
professional status.

4
-
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Cmployment 1968 . . . ... ... ... ... 4,000
Projected 1980 requirements . . . ... . ... ... 6.700
Percent growth, 1968-80 . . . .. . .... .. ... 595
Annual openings, 1968—80 total . .. .. ... ... 300
Growth ... .. v 200
Replacements . . .. . ... oo 100
Available training data . . . . ... oo combined

with
statisticians

Environmental science occupations

Geologists and geophysicists. A bachelor’s degree in
geology is adequate for only a few entry jobs in geology.
A master’s degree is required for beginning positions in
rescarch, teaching, and sometimes exploration. A Ph. D.
is usually required for high-level research and admini-
strative posts.

A bachelor’s degree with a major in geophysics or
geophysical specialties is required for many beginning
jobs as geophysicists. A bachelor’s degree in a related
science or in engineering is adequate for some entry jobs.
Graduate education in geophysics or in a related physical
science is required for responsible positions in explora-
tion and some other specialties. Teaching and research in
geophysical work generally require a Ph. D. in geo-
physics or : related science.

Although new earth sciences college majors are the
major source of supply of new earth scientists, new
college graduates who did not major in geology and
geophysicists, immigrants, persons not in the labor foice,
and persons employed in other occupations may enter
the field. Limited data on patterns of entry®” indicate
that in the past a significant number of workers have
entered geology and geophysics from sources other than
new college graduates majoring in these fields. Although
a variety of factors affect the number of these “other
entrants” including the relative availability of geology
and geophysics graduates, significant numbers probably
will continue to enter. If past patterns of entry from
other sources and of new geology and geophysics college
graduates continue, an average of about 2,100 bachelor’s
degree graduates in geology and geophysics would be
needed annually to meet projected requirements.

In 1969, about 2,100%% bachelor’s degrees were
granted in carth sciences. To meet requirements, the
average number would have to remain at 1969 levels.
Projections of the U.S. Office of Education, based on
past trends, show the average number of bachelor’s
degrees in sciences declining slightly from 1969 levels

271pid.

28 pepresents degrees in earth sciences which includes some
fields in addition to geology and geophysics.
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over the 1970’s. Therefore, to meet requirements action
must be taken su that the number of geologist and
geophysicist graduates will not decrease.

. Geolo- Geo-
Total wists physieists
Employment 1968 . . ... ... 29,600 22,800 6,800
Projected 1980 requirements . . 35,700 27,100 8,600
Percent gmw;h 1968--80 . 22.7 18.9 26.5
Annual openings, 1968—80 t(]l'll 1.100 800 300
Growth ... .. .. .. 550 400 150
Replacements . . . . . 550 400 150
Available training data:
Bachelor s degrees . . . .. . 2,013 1.973 40
Master s degrees 675 620 55
Doctoral degrees . . . . ... 314 288 26

Meteorologists. A bachelor’s degree with a major in
meteorology is the usual minimum requirement, how-
ever, a bachelor’s degree in a related science or in
engineering is acceptable for many positicus if the
applicant has credit for courses in meteorology. An
advanced degree is essential for research and teaching,
and many top-level positions in meteorology.

Employment 1968 . .. .. o0 oo oo i i e 4000
Projected 1980 requirements . . .. ..... . ... 5,500
Percent growth 1968-80 . ... ... ......... 34.1
Annual apenings, 1968-80total . .. .. .. .. ... 200
Growth . . . . . . v e e e 100
Replacements . . ... .o v on st o 100
Available training data:
Bachelor'sdegrees . . . . .« v v v v s soxe - 228
Master's degrees . . . . .. .« c- e s s - s s n s 140
46

Doctoral degrees

Oceanographers. The minimum educational require-
ment for beginning professional positions is the bache-
lor’s degree with a major in oceanography, biology,
mathematics, engineering, geo-science, or one of the
other basic sciences. Graduates training in ccearography
or one of the basic sciences is usually required for

research, teaching, and advancement to high-leve]
positions.
Fmployment 1968 . . ... ... .-« . ... 5,200
Projected 1980 requirements . . ... .. ... ... 9,700
Percent growth, 1968-80 . ... ... .. .. .. 854
Annual openings, 1968-80total . .. .. .. .. ... 500
GIOWHR . . v v s e m e e s 400
Replacements . . . ... ..o s a e 100
Available training data: )
Bachelor'sdegreas . . . .. .« - v oo 113
Master'sdegrees . . .. .- - o v n e aeosn s 123
Doctoraldegrees . . .. .. .« - - v v v oo e s 43

Life Science Occupations
Life scientists. A bachelor’s degree with a major in

one of the sciences is adequate for many beginning jobs,
but promotion for those without graduate training may

o

be limited to intermediate level positions. A master’s
degree is requlred tor most entr} msxtluns in dpphed
teachmg and basic research. A Eh. D. generally is
required for higher level college teaching positions,
independent research, and the administration of research
programs.

Although new graduates who majored in life sciences
are the major source of supply of new life scientists,
workers also enter the field from other sources; immi-
grants, persons not in the labor force; graduates with
majors other than in life science; and workers who shift
into the field from other occupations. Limited data on
entry?® indicate that a significant number of workers
have entered the life sciences from these “other”
sources. Although a variety of factors affect the number
Of these “m:her entrants” including the relative avail
pmbably w111 continue to enter. If past pattems of entl,y
to the life sciences from other sources and of new
graduates continue, an average of about 15,000 bache-
lor’s degree graduates in the life sciences would be
needed annually to meet projected requirements.

In 1969, about 45,0003° bachelor’s degrees were
granted in the life sciences. Therefore, to meet require-
ments, the number of bachelor's degrees granted
annually in the life sciences could be as much as
two-thirds below 1968 levels. U.S. Office of Education
projections show the average annual number of degrees
granted increasing by about one-third above the 1969
levels over the 1968-80 period. Thus, the rapid expan-
sion of training in the life sciences could be curtailed and

manpower requirements still could be met.

Employment 1968 . .. . ...« oo ie o 170,000
Projected 1980 requirements . .. ... ... ... .- 240,000
Percent growth, 1968—-80 . . . . ... ... ... s 41.1
Annual o, . nings, 196C—80total . .. .. ... ... 15,200
Growth . . . 'i v i i i e it e s s 5,800
Replacements . . .« .. cvuuv oo 9.400
Available training data:
Bachelorsdegrees . .. .. ..o ov s e s nn s 35,308
Master’s degrees . . . . .« c e v ot o s x e nn s 5,743
Doctoral degrees . . . . .. o v oo m o e - 3,051

Physical science occupations

Chemists. A bachelor’s degree with a major in chemis-
try is usually the minimum requirement for entry
positions. New graduates having this degree usually
qualify for positions in analysis and testing, quality
control, technical service and sales, or assist senior

29G¢e footnote 25,
3015cludes some degrees awarded in general science programs

not specifically identified as life science degrees.
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chemists in research and development. Graduate training
is essential for many positions, particularly in research
and college teaching, and is helpful for advancement in
all types of work. Chemists having the master’s degree
often qualify for applied research positions in govern-
ment or private industry. A Ph. D. generally is required
in a college or university, and advancement to top-level
positions in administration.

Although the major source of supply of chemists is
from new graduates majoring in chemistry, req: irements
may also be met from other sources: persons not in the
labor force; immigrants; and graduates who did not
major in chemistry. Limited data on entry®' indicate
that a significant number of workers have entered
chemistry from these other sources. Although a variety
of factors affect the number of ‘*‘other entrants”
including the relative availability of chemistry graduates,
significant numbers probably will continue to enter. If
past patterns of entry from other sources and of new
chemistry graduates continue, an average of about
17,000 bachelor’s degree graduates in chemistry would
be needed annually to meet projected requirements.

In 1968, about 10,800 bachelor’s degrees were granted
in chemistry. To meet requirements, therefore, this
nurmber would have to average almost 65 percent above
1968 levels. U.S. Office of Education projections indi-
cate that the number of bachelor’s degrees awarded in
chemistry annually would average about 5 percent above
1968 levels for the 1968-80 period. Therefore, to meet
requirements for chemists we will have to take acticv to
increase the number of graduates even faster than past
trends.

Employment 1968 . .. ... ... ..... ...... 130,000
Projected 1980 requirements . . . ... ........ 200,000
Percent growth, 1968-80 . .. ... ... .. ... .. 55.7
Annual openings, 1968-80 total . . ... .. ..... . 12,800
Growth . . . & i i v v v e e v e . 6,000
Replacements’ ... ... e e e 6,800
Available training data:
Bachelor'sdegrees . . . . ...« - v oo v v v 11,702
Master'sdegrees . . . . . s s v v a s 2,023
Doctoruldegrees . . .. ...« o« x oo v .. 1,895

'Ineludes an estimuated 3.700 replacements for those who
transfer to other occupations.

Biochemists. The minimum educational requirement
for entry positions is the bachelor’s degree with a major
in biochemistry or chemistry, or a major in biology and
a minor in chemistry. For most entry positions in
research and teaching, graduate training in biochemistry
is required. Graduate work is needed for advancement to
most high-leve! positions.

3 bid.
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Employment 1968 .. ... ... .. ... e 11.000

Projected 1980 requirements . . . e 17,000
Percent growth, 1968-80 . . . ... .. ... .. .. 55.5
Annual openings 1968-80total . . .. ... .. - 700
Growth ... . ... ... ... 500
Rnpldmnmma,...;.A,.;......,... 200
Available training data:’
Bachelor'sdegrees . .. .. ... oo 347
Master's degrees ... . . s s s s e e - 269
Doctoral degrees . . . . .« s v -2 v v e ce s 471

! Degrees in biochemistry only.
g

Physicists. A bachelor’s degree in physics qualifies an
applicant for jobs in applied research and development
in private industry or the Federal Government. A
master’s degree qualifies applicants for many research
jobs and instructor’s jobs in colleges and universities. A
doctor’s degree usually is raquired for full faculty status
at college and universities and for most positions
involving research and development.

Although new physics graduates are the major source
of supply of new physicists, entrants also come from
other sources: immigrants; college graduates with majors
other than physics; persons reentering the labor force;
persons in other occupations. If past patterns of entrants
from these sources continue, only about 3,600 physics
graduates would have to enter each year. Fewer than
half of those who receive bachelor’s degrees in physics
actually enter the field. Therefore, if past trends
continue, 8,000 physics graduates would be needed
annually to meet projected requirements.

In 1969, about 5,500 bachelor’s degrees were granted
in physics. To meet requirements, the average annual
number of degrees would have to increase 45 percent.
Projections of the U.S. Office of Education based on
patterns of study over the past 10 years indicate that the
average annual number of bachelor’s degrees in physics is
likely to remain roughly at 1969 levels during the
1968-80 period. Therefore, to meet requirements for
physicists the number of graduates in this field will have
to increase much faster than current trends indicate.

Employment 1963 . .. .. .- ... A 45,000
Projected 1980 requirements . .. ... ... - - . 75,000
Percent prowth, 1968-80 . . . . ... ...« .. .. . 63.9
Annual openings, 1968-80total . ... ... . .... 4,600
Growth ......... e e e e e e 2,400
Replacements’ . .. ... ... e e e L. 2,200
Available training data:
Bachelor'sdegrees . .. ..o ov s v oo s 5518
Master'sdegrees . . ..o u oo a s s 2,252
Doctoral degrees . . v oo oo v e n 1,296

lncludes an estimated 1,400 replacements for thuse who
transfer to other occupations,

Astronomers. A bachelor's degree in astronomy,
physics, or mathematics with a physics minor is the
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minimum educational requirement. The Ph. D. usually is
required for high-level positions in teaching and research
a.1d is important for other types of work. An advanced
degree should be obtained for professional careers.

Employment 1968 . ... ... ... .......... 1,400
Projected 1980 requirements . . . ... ... ... 1,900
Percent growth, 196880 .. . ... ...... ca 357
Annual openings, 1968-80total . .. . ... ... .. 100
Growth . ... o 50
Replacements . . . ... ... .. ...

Available training data:

Bachelorsdegrees . ... ... .o v u . 115
Master’sdegrees . . ... ..o s e e a s 80
Doctoraldegrees . . .o v v v i i s e e 87

Perfarming artists

Actors and actresses. Formal training in acting is
increasingly necessary. Yourfg people should get as much
acting experience as possible in school plays or working
with little theater or other acting groups.

Employment 1968 . .. ................. 14,000
Projected 1980 requirements . . .. .. ........ 18,500
Percent growth, 1968-80 . .. ............. 324
Annual openings, 1968-80total . .. . ... ... .. 900

Growth .. ... . . 400

Replacements . . . ..o i v vc i iaa e 500
Avatlable training data . . ... .. .. o0 —

Dancers. Serious training traditionally begins by age
12 or earlier. Girls wishing to become ballet dancers
shauld begin lesscns at the ape Df 7 or 8. Prot’essional

Employment 1968 ... ... ... ........... 23,000
Projected 1980 requirements . . . .. .. .. ... .. 27,500
Percent growth, 1968-80 . . ... ......... .. 18.3
Annual openings, 1968-80 tctal e 1,400

Growth . .. ... . .. e e e 400

Replacements .. ... .. ... ..o xn 1,000
Available training data . .. .. ... Lo 0oL -

Musicians and music teachers. Music related positions
require in‘ensive training either through private study
with an accomplished musician, in a college or university
which has a strong music program ar in a LOHSEI‘VJIOI‘}’
for advam.ed study in a niusic ;Dnservato,ry or in a
college or university school of music. A bachelor’s
degree and State certification are required for ele-
mentary and secondary scnool music teaching. Advanced
degrees usually are required for college teaching.

Employment 1968 . . . .. ... .. ... 0 166,000
Projected 1980 requirements . . . . . ... ... ... 190,000
Percent growth, 1968-80 . . ... ... ........ 13.8

Annual openings, 196880 total . ... ... ... .. 8.600
Growth . ... i i e C e 1,900
Replacements .. ... it oo s 6,700

Available trainingdata . . ... ... ... .. ... -

Singers and singing reachers. Singers who plan to
teach music in public elementary or secondary schools
need at least a bachelor’s degree with a major in music
education and must meet the State certification require-
ments for teachers. Young people can prepare for careers
as singers by enrolling in a music conservatory, a school
or department of music conducted with a college or
university, or by taking private voice lessons.

Employment 1968 . . . ... ..... . ........ 60,000
Projected 1980 requirements . . ... .. .. .. ... 70,000
Percent growth, 1968-80 . . . ... .. .... ... 14.2
Annual openings, 1968-80 total . . . ... ... ... 3,100

Growlh ... .. .. i 700

Replacements . . ... ............... 2400
Available training data . .. .. ... ... ... —

Social scientists

Anthropologists. College graduates with bachelor’s
degrees can obtain temporary positions and assist-
antships in graduate schools when they are working for
advanced degrees. A master’s degree, plus field ex-
perience, is sufficient for many beginning professional
positions, but promotion to top positions is generally
reserved for individuals holding a Ph. D. Many colleges
and most universities require a Ph. D. for permanent
teaching positions.

Employment 1968 . . ... .. e e e e e e 3,000
Projected 1980 requirements . . . ... ... ..... 4,100
Percent growth, [968—-80 . .. .. ... ........ 364
Annual openings, 1968-80total . .. . ..... ... 200
Growth . .. ... ... i 100
Replacementsé._............,.,i 100
Available training data:
Bahelor'sdegrees . . .. ... ... e 2990
Master'sdegrees . . . . .. i u e e s 307
Doctoraldegrees . . .. . ... -0 . 180

Economists. The bachelor’s degree with a major in
economics is sufficient for many beginning Tesearch jobs.
A master’s degree generally is required for appointment
as a college instructor. A Ph.D. is required for a
professorship in a high-ranking college or university and
is an asset in competing for other responsible positions.

Employment 1968 . . . .............. ... 31,000
Projected 1980 requirenients . . . .. ... ... ... 48.000
Percent change, 1968-80 . . . ... .......... 54.6
Annuul openings, 1968-80total . . . . ... .. ... 2,200
Growth ... .. ... i 1,400
R,Cpl.mgmuita.........,,i;.i...,, 800
Available training data:
Bachelor'sdegrees ... .. .. .. C e e 16,867
Master'sdegrees .. .. .. ..o 2,108
Doctoral degrees . . . . ... e e e e s 634

39 33



Q

ERIC

Aruitoxt provided by Eic:

Geographers, The minimum educational requiremeut
usually is a bachelor’s degree with a major in geography.
Most positicms in rcsearch dﬂd téaching and adv’ance-

nammg.

Cmployment 1968 . . . ... ... ... .....:.. 3.900
Projected 1980 requirements . .. .. ... 5,200
Percent change, 196880 . .. . ... .. ....... 320
Annual openings, 1968=80total . . ... .. ..... 200
Growth . .. . ... s 100
Fuplacgmems e e 100
Available training data:
Buchelorsdegrees . . . . . .. v v o v o o v v 3,338
Master'sdegrees . . . .. ... ... 563
Doctoral degrees . . .. .. ... ... c e 124

Historians. A bachelor’s degree with « major in history
is sufficient for some beginning jobs, although persons in
such positions may not be iegarded as professional
historians. A master's degree in history is the minimum
requirement for a college instructor. A Ph. D. is essential
for high-level college teaching, research, and admini-
stration.

Employment 1968 . .. .. ... ... . ... . ... 14,000
Projected 1980 requirements . .. .. ... .. ... . 19,000
Percent growth, 1968-80 . .. .. .. .. .. .. ... 35.7
Annual openings, 1968-80total . .. ... ... ... 800
Growth . ..... e e e e e 400
Replacements . . . .. .. .. et 400
Available training data:
Bachelor'sdegrees . .. . ... .. .. R 40,939
Master'sdegrees .. .. ... e e 5,271
Deoctoraldegrees . . .. .. .. 0o 826

Political scientists

Althc)ugh the bachelm’s degree qualif’ie:; young peonle
training generally is requued fDr emplc;yment as a
political scientist. The master’s degree is required for
administration and research. The Ph.D. generally is
required {or advancement to college professor.

Teachers

College and university teachers. At least a master’s
degree is required for most beginning positions, although
a Ph.D. is generally preferred. For many positions all
requirements for the doctorate except the dissertation
must have been completed. A number of States require
State certification to teach in public 2-year colleges.
Specialization in some subject field is necessary to enter
college teaching.

Manpower needs for full-time college teachers of
degree credit courses between 1968 and 1980 are
expected to average about 17,000 annually. To meet the
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demand from Ph. D. recipients only, colleges and uni-
versities would have to grant an average 34,000 doctoral
degrees each year for the 1968-80 period to obtain
17,000 if, as in the past, about one-half of all Ph. D.
recipients enter college teaching. The U.S. Office of
Cducation projects that the number of doctorate degrees
will average about 43,000 annually over this period.
Thus, the current level of Ph. D.’s will more than provide
the needs for college teaching.

Employment 1968' . ... ... ............ 286,000
Projected 1980 requirements . .. ........... 395,000
Percent growth, 1968-80 . . ... .. ......... 3738
Annual openings, 1968 — 80 mtnl ............ 17,000

Growth . .. . . o e e 9,000

Replacements . ... ..o v v oo i s e s 8,000
Available trainingdata . . . .. ... .0 -

1 Full time for resident degree-credit courses.
.

Elementary and secondary school tecchers. All States
requir public elementary school teachers to have a
cerificate. Several States require a certificate for
teachers iﬂ p"\I‘OG]'Ii'-ﬂ and other private élementary

havmg at least 4 years of appmved college praparatlcn,
including a number of professional education courses.
Many States also require work toward a fifth year or
master’s degree within a certain number of years.
Emergency or temporary certificates may be issued to
partially prepared teachers. However, these certificates
must be renewed annually until all requirements for
regular certification have been met. Student or practice
teaching are included in the 4-yeur teacher preparation
curriculum.

A certificate is required for public secondary school
teaching in every State. To qualify for this certificate,
the teacher must have at least 4 vears of approved
college preparation, including one-half year of education
courses, practice teaching, and professional courses in
one subject or more taught in secondary schools. Some
States require a fifth year of study or qualification fora
master’s degree within a specified period following the
teacher’s beginning employment. Temporary certificates
are issued to teachers who are preparing to meet all
requirements for full certification.

To meet the pm]eated need of about 24 rmlllon
2.1 million for replacementg JD,DDO not meetmg cem-
ﬁcation requirements) between 1968 and 1980, an
professmn over thg 12- year perlod

New degree recipients, reentrants, and delayed en-
trants®2 are primary sources of teacher supply. Almost

32¢ollege graduates not entering the field in the year they

graduate from college.
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11 million bachelor’s degrees are expected to be awarded
between 1968 and 1980. In the recent past, more than
one-fifth of all recipients of bachelor’s degrees have met
high school teachere’ certificate requirements, and nearly
15 percent have met certificate requirements for ele-
mentary school teaching. However, for many reasons
including higher salaries, better working conditions, and
preferred locations, not all who have certificates become
teachers. For the past several years, about 4 out of every
5 who met clementary school requirements taught in
elementary school; two-thirds of those who met high
school requirements taught in high school.?® If these
trends continue, 2.7 million new graduates could enter
teaching between 1968 and 1980.

About two-fifths of all entrants in the past few years
have come from other sources. If the re-entries each year
through 1980 shculd be governed by the number of
avarage sepdratmn is 8 yearsg about 1.4 rmllmn re-
entering teachers would be added to the supply over the
1968-80 period. Altogether, elementary and secondary
school teachers could number about 4.1 million, more
than three-fourths above the 2.4 million needed.

The ahbove amalysis indicates that teacher training
could be curtailed sharply and manpower requirements
still met. Because of the very large number of individuals
involved in this “potential surplus,” education planning
for elementary and secondary school teachers may well
be the most pressing problem for educational planners in

the 1970’s. R
Elementary  Secondary
Employment 1968 . .. ........ 1,230,000 940,000
Projected 1980 requuements e 1,27(3,000 1,065,000
Percent gmwth 1968-80 ....... 13.6
Annual openings, 196880 total . 99, 000 101,000
G:Dwth.”;.........” 3,300 11,000
Replacements . .. .. ... ... 195,700 290,000
Available training data® . . ... ... 77,000 101,500

'In addition to 53,000 deaths and retirements each year, the
estimates include 38,000 *o replace those who leave the
profession annually, and 4,700 annually to replace sub-standard
teachers.

cstimates include replacements for almost 58 OOD who Ieave the
profession annually, and 2, 800 annually to replace sub-standard

teachers.
* Represents the number of bachelor’s degree recipients who
are prepared to teach and actually entered the profession,

Technicians
Engineering and science technicians. At least some
post-high school technical training is required for most

engineering and science technician jobs. This training

33gpurce: National Education Association,

g‘ : o

may consist of 1 to 4 years of full-time study. Most
training programs continue 2 years and lead to either an
associate of arts or science degree. Training is also
available on the job and in the Armed Forces. Training
for such occupations as tool designer and electronics
technician may be obtained through a formal appren-
ticeship.

Employment 1968 . ... ... ............. 620,000
Projected 1980 requirements . .. .. .. .. ... .. 860,000
Percentgrowth 1968-80 . . ... .. .. .. ... 432
Annual openings, 1968—80 total . v 31,000
Growth . ... . . v i i e 22,000
Replacements . . ... .. e va . c e 9,000
Available training data:
Junior college graduates . . . . . .. ... ... .. 30,018
Vacational education completions:
SecondazyV . ... . i . i e e e 12,332
Post-5eCORdAIY . . « o v « v v v v s n s s s n s 30,149
Draftsmen. Post-high school technical training is

generally required. Necessary skills miy also be obtained
on-thejob combined with part-time schooling or
through 3- or 4-year apprenticeship programs.

Employment 1968 . . ... .. .... ...« .. 295,000
Projected 1980 requirements . . .. ..... ... .. 435,000
Percent growth, 1968~ 80 . ... 48.1
Annual openings, 1968-80total . . . .. .. ... .. 15,300
Growth . ... . ... v e nnas 11,800
Replacements . . ... ..o ov s vn oo 3,500
Available training data:
Vocational education completions:
SecondalyV . . ... - csaaas e 12,853
Post-Secondary . . .. . ... «c:: - - - 3,099

Writing occupations

emst fur talented wnte,rs who have little or no academlc
training beyond high school, most newspapers will
consider only applicants having a college education.
Graduate work is increasingly important. A degree in
journalism or liberal arts usually is required.

Employment 1968 . .. .. .. .. .. .. ......: 37,000
Projected 1980 requirc.ients . . .. ... ... .. 45,000
Percent growth, 196880 . .. .. ...« oot 21.6
Annual openings, 1968—80 total . . . .. .. .. ... 1,800
Growth . .. . . .. v e e 650
Replacements . .. .. ... ... ..o xxx 1,150
Available training data:’
Bachelor'sdegrees . .. ... ... ... ... Cs 5,197
Master’'s degrees . . . . .o v v - s s s eee s 785
Doctoraldegrees . . . ... ... ... .« 22

1 Journalism degrees only.

Technical writers. The bachelor’s degree is the desired
entrance requirement, although talented and ex-
perienced writers having less academic training may
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qualify. Degrees may be in engineering or science that
includes writing courscs, or in English or journalisin that
includes scientific and technical courses.

Employment 1968 . . . . . .. e e e e e e e 30,000
Prajected 1980 requirements . .. .. ... - - ... 35,000
Percent growth, 196880 . . ... ... ... ..... 29.2
Annual openings, 1968-80total . . . .. ... 1.300

Growtll . . . o e e e e e e e e s 700

Replacements . .. .. .. oo ho s e e 600
Available training date . . . _ L .. Lo -

Other professional and related occupations

Airline disparchers. An FAA certificate is required for
airline dispatcher jobs. To qualify for this certificate, an
applicant (1) must spend at least a year in dispatching
work under the supervision of a certified dispatcher; (2)
complete an FAA-pproved dispatcher’s course at a
school or airline training center; or (3) spend 2 of the 3
previous years as an air-traffic controller, dispatch clerk,
assistant dispatcher, or radio operator. Although assist-
ant dispatchers wnay not need certification, 2 years f
college or an equivalent amount of time working in some
phase of air transportation is required.

Employment 1968 . . . .. . ..o e 1,200
Projected 1980 requirements . . ... .. .. c s 1,600
Percent growth,1968-80 . . ... ........ ... 333
Annual openings, 1968—-80total . . . . ... .. .. 50

Growth . .. @i it it i s i e e 25

Replacements - - . . .« o oo v i i oo e 25
Available trainingdata . . . .. ... L 000 —

Air reaffic controllers. Applicants must have an air
traffic control certificate. This certificate is obtained
after 9 wez2ks of formal training to learn the funda-
mentals of airway systems, Federal Aviation Regula-
tions, and radar and aircraft performance characteristics.
An additional 2 to 3 years on the job is required at the
FAA control tower or center.

Employment 1968 . ... ... .. .+ ... 14,600
Projected 1980 requirements . . . .. ... ... .0 18,000
Percent growth,1968-80 . ... ... ... ... ... 23.5
Annual openings, 1968-80 total . .. ... ... ... 425

Growth ... .......... 225

Replacements . .. ... cv v v v ot 200
Available trainingdata . . . . ..o -

Architects. A 5-year curriculum leads to the bachelor
of architecture degree from an architectural school. A
license, which is needed to practice architecture, may be
obtained by graduates of these curriculums after 3 years
of practical experience in an architect’s office and the
passing of a State examination. As a substitute for
formal training, most States accept 10 to 12 years Df

exalmn‘mon;
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Based on past relationships between graduates and
registration, approxima...y 4,200 architectural graduates
would be needed annually to meet projected require-
ments of 2,300 a year. In 1969, about 3,300 bachelor’s
or first-professionai degrees were granted in architecture.
Therefor:, to meet requirements over the 1968-80
period, degrees granted will have to be about 27 percent
above 1969 levels., U.S. Office of Education projections
show the average number of bachelor’s degrees in
architecture increasing roughly at the required level.

Employment 1968 . .. ... ... .. ... 34,000
Projected 1980 requirements . . . ... ... .. C . 50,000
Percent growth, 1968-80 . . . . ... ... .. 47.1
Annual openings, 1968—80total . . . . ... ... 2,300
Growth . o v v i e i e e e e e s e e e 1,300
Replacements . . ... .. T, . 1,000
Available training data:
Bachelor'sdegrees . . . . . . .. .o 3,331
Master’sdegrees . . .. ... ... e e e 579
Doctoraldegrees . . . ... .. ... 7

Broadcast technicians. A Radiotelephone First Class
Operator License from the Federal Communications
Commissions is required to become a broadcast tech-
nician. To obtain this license, applicants must pass a
series of written tests covering the construction and
operati011 nf transmiﬁsion and receiving equipment; the

,,,,, nagnetic waves; and Federal
Gnvemment and mtemational regulations and practices
governing broadcasting. Training at a technical school or
college is useful.

Employment 1968 . . ... ... ... .. 20,000
Projected '980 requirements . . .. ... .. ... .. 23,000
Percent growth, 1968-80 .. ... ... ... ... 149
Annual openings, 1968—80 total . . . . . .. e 400

Growth . . v v vt i e e e 250

Replacements . ... ... ... . o 150
Available training data . . .. ... .. oo —

College placement officers. A bachelor's degree is
generally the minimum requirement for college place-
ment officer employment. Important undergraduate
courses for the prospective placement officer include

psychology, sociology, counseling, and personnel
administration or related business subjects.
Employment 1968 . .. ... ... .. .. .....:: 2,500
Projected 1980 requirements . . . .. ..« .. 4,000
Percent growth, 196880 . . . . . .. ......... 60.0
Annual openings, 1968—80total . . ... .. .. ... 200
Growth . . . .. .. i it s 125
Replucements . .. ... v c oo n e n 75
Avaiable trafning data . . .. ... 0o o -

Commercial artists, Two or 3 years of professional
study in an art school or institute is usually required for
commerical artist positions. A growing number of art

‘s
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schools, especially those in or connected with uni-
versities. require 4 years or more of study and confer a
bachelor’s of fine arts degrec. Limited training may also
be obtained through public vocational high schools,
private schools, home-study, and practical expericnce on
the job but supplemental training is usually needed for
advancement.

Employment 1968 . . . . ... . ... ... ... 50,000
Projected 1980 requirements . . . .. ... 57,000
Percent growth, 1968—80 . .. ... .. ... ... . 13.0
Annual openings, 1968—-80total . . . . ... ... .. 1,900

Growth e e e e e 500

Replacements . . . .. v o v e v s 1,400
Available training data . .. .. ... s e e e s -

Flight engineers. Flight engineer applicants must qual-
ify for an FAA flight engineer’s certificate after 2 years
of training or 3 years of work experience in the
maintenance, repair, and overhaul of aircraft and engi-
neers, including four engine piston and jet aircraft. The
applicant may also qualify with at least 200 hours of
flight time as a captain of a four-cngine piston or jet
airplane, or with 100 hours experience as a flight
engineer in the Armed Forces. Completion of an FAA
course of ground and flight instruction is the most
common qualification.

Employment 1968 . . . .. . ... ... . ....... 7,500
Projected 1980 requirements . .. .. .. ... . ... 12,000
Percent growth, 1968 -80 ... .. 59.3
Annual openings, 1968-30 total 225

Growth . . . . it i et i e s i e 125

Replacements . ... ... ... ... .....- 100
Available training data . . . . . .. ... ... ... -

Ground radio operators and teletypists. A second-class
radio-telephone or radio-telegraph operator’s permit
issued by the Federal Communications Commission is
preferred. However, a third-class operator’s permit is
acceptable. A high school education, a good speaking
voice, the ability to type at least 40 words a minute, and
a knowledge of standard codes and symbols used in
communications are important qualifications for this
WOrK.

Employment 1968 . . ... ..., ... ... ..... 8,200
Projected 1980 requirements . . . . ... .. ... .. 10,000
Percent growth, 1968-80 . . ... .. ...... ... 216
Annual openings, 1968-80total . .. ... ... ... 225

Growth . ... i it it s i e et nne 125

Replucements . . . .. oo oo 100
Aviilable training data . .. .. .. .. ..o 00 -

nomics is reqmrei A master’s or a doc,tors degree
usually is needed for college teaching and research.

Employment 1968 . . . . ... ... ... ... .... 106,000
Projected 1980 rcqmrcmcms e e 30.000
Percent growth, 1968-80 . e e e 300

Annual openings, 196880 total . . . .. .. ... .. 7.800
Growth . . . . . o i e e 2,500
Replacements . . . .. . ... . 5,300

Available training data:

Bachelorsdegrees . . . .. . ... . ... ... .. 8979
Master'sdegiees . . . . ... h s e e e 1,149
Doctoraldegrees . . . . . ... .. ... .. i02

Industrial designers. The usual requirement for indus-
trial designer positions is the completion of a 4- to
S-year course in industrial design in a college or art
school. Persons with engineering and architecture de-
arees may qualifiy if they have appropriate experience
and artistic talent.

Employment 1968 . . . .. ... ... ... ... ... 10,000
Projected 1980 requirements . .. .. ... L. L. 11,500
Percent é,mwth 1968—-80 . . ... ... ... ..... 15.0
Annual openings, 1968=80 total . . . .. ... .. .. 300

Growth . . .. . .. it e 100

Replacements . .. ................. 200
Available training data . . . .. ... Lo -

Interior designers and decorators. The usual require-
ment for this job is completion of either a 2- or 3-vear
course at a recognized art school or institute specializing
in interior decorating and design, or a 4-year college
course leading to a bachelor’s degree with a major in
interior design and decoration. In most cases, | to 3
years of on-the-job training also is required.

archltecture is usually the minimum requnrement for
employment, The degree curriculum requires 4 to 5
years of study. Many States require a license. To obtain
this license re uires 6 to S years’ experience, or a degree
from an accredited school plus 2 to 4 years’ experience.

Employment 1968 . . .. .. e i e e e 8,500
Projected 1980 requirements . . ... .. .... L 11,500
Percent growth, 1968-80 . .. .. . . 333
Annual openings, 1968-80total . . . ... ... ... 500

Growth . .. .. .. it 250

Replacements . .. ..... ... ... ... .. 250
Available trainingdata . . . ... ... ... e —

(combined with architecture)

Lawyers. Most lawyers have completed 4 years of
college followed by 3 years of law school. Applicants
must be admitted to the bar for court practice. Four
years of part-time law study usually is required to
complete the night schooi curriculum.

Based on past relationships between law school gradu-
ates, numbers taking and passing bar examinations, and
numbers actually entering the occupation, an average of
about 20,000 law school graduates would be needed
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annually over the 1968-80 period to meet projected
requirements of 14,500 a year.

In 1968, almost 17,000 persons received bachelor’s or
first professional degrees in law. Thus, to meet require-
ments, the average number of law degrees granted
annually will have to increase roughly 20 percent above
1968 levels. U.S. Office of Education projections based
on trends in th2 study patterns of college students show
the average number granted increasing roughly at this re-
quired level.

Employment 1968 . . . .. .. ... ... ... 270,000
Projected 1980 requirements . . ... ... ... .. 335,000
Percent gmwth 1968=80 . ... ....... e 22.7
Annual openings, 1968—-80 fotal ., . .. .. e e s 14,500
Growth . .. . .. .. i e 5,500
Rgpl,!guncnts.........,;,;;;.,,.. 9,000
Available training data:
Bachelor'sdegrees . .. .. .. .. oo i o 415
First professional degrees . . ... .. .. .. ... 17,053
Master’sdegrees . . . . .. s e e n e o s 0 a s 830
Doctoraldegrees . . .. ..« ..o oo 18

Librarians. Usually 4 years of wollege followed by 1
year of training in library science is required for
librarians. This training qualifies them for the master’s
degree.

Employment 1968 . ... ... ... ... .... ... 106,000
Projected 1980 requirements . . . .. ... ... ... 135,000
Percent gm\vth 1968-80 . .. .......... ... 28.6
Annual openings, 1968—-80total . .. ......... 8,200
Growth ... ... ... n 2,500
Replacements . . .. ..t v v v v v e v nnenn s 5,700
Available tvaining data:
Bachelor'sdegrees . . . .. .. .. -0 oo -n ... 1,000
Master’sdegrees . .. . .. i i i e e a s 5.932
Doctoraldegrees . . .. .. . ... .. .. ... - 17

Models. Although no {ormal educational requirements.
exist for models, many employers require a high school
diploma, and a few prefer some college. Training in a
modeling school or modeling experience also are good
qualifications.

Employment 1968 . . ... .. .. ... ..., 50,000
Projected 1980 requirements . .. .. ... ... ... 64,000
Percent growth, 196880 ... ... ... ... ... 15.9
Annual openings, 1966—80 total . .. . ... ... .. 1,700

Growth . .. .. .. it ot im s ennen 700

Repld;gments.,,..,.,.;.;,...i.;. 1,000
Available training data . . . .. ... ... —

Photographers. A wide education range exists for
photographer positions. Many persons work on the job 2
or 3 years. Others train through 3-year apprenticeship
programs. In addition, several colleges and universities
offer 4-year curriculums leading to a bachelor’s degree
with a major in photography. A few institutions offer
2-year photography curriculums.
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Employment 1968 . . ... ... ......... ..« 60,0000
Projected 1980 requirements . . . . . .. .. 72,000
Percent gmwth 1968-80 . .. .. ... e e e 13.0
Annual openings, 1968—80 total . . . . ... .. ... 2,200

G:thh,.,........,,.,,“ ...... 900

Replacements . .. ... ¢ oo ve oo 1,300
Available trainingdata . . . .. .. ... -

Pilots and copilots. All pilots must be licensed by the
FAA. Copilots and most pilots employed in general
aviation must have a ‘“‘commerical airplane pilots”
license. An “instrument rating” also is often required.
To qualify for a commercial airplane pilots license or an
instrument rating license, applicants must be at least 18
years and have 200 hours of flight experience. All
captains must have an “airplane transport pilots” license.
Applicants for this license must be at least 23 and have
1,200 hours of flight time including night flying and
instrument flying time. Training may be obtained from a
private flight school, airline flight school, or through
military service.

Employment 1968 . . . . ... .. ..., ... ... 52,000
Projected 1980 requirements . .. .. . P 114,000
Percent gmwth 1968—80 . .. ... ...« 116.9
Annual cpenings, 1968—-80total . . . . ... ... .. 1,800
Growth . ............ 1,100
Replacements,.,g..,..i.,;g ...... 700

Availablc training data:
Vocational education cgmpletmns
Postsegondary . . ... .. .. e 791

Programmers. Although educational requirements
vary, most employers prefer applicants having a college
degree. Graduate degrees may be required for some
high-level programming positions.

Employment 1968 . . ... .. ... . ..., 175,000
Projected 1980 requiremments . .. .. . ... .. 400,000
Percent growth, 1968=80 . .. .. .. ... ..o 1290
Annual openings, 1968-80total . . .. ... ... .. 23,000

Growth . ....... ... ... e e 19,000

Replacements . ... ... ... e 4,000
Available training data . . . .. . ..o oo . -

Psychologists. Generally, the master’s degree with a
major in psychology is required for these positions. The
Ph.D. is needed for many entrance positions and is
important for advancement. Psychologists entering in-
dependent practice must meet certification or licensing
requirements in many States.

Employment 1968 ... .. .. ... .. ... ... 32,000
Projected 1980 requlrements e e e e e 58,000
Percent growth, 1968—80 . . . ... ... ... s 81.3
Annual openings, 196880 total . . . .. ... A 3,100
Growth . .. o vt it i vmee e e - 2,200
Replacements . . . ...« ..o o 800
Available training data:
Bachelor'sdegrees . . . . .. ............ 29332
Master'sdegrees .. . . .. . ... 2o e e 4011
Doctoraldegrees . . . . v v v v v s v o un s 1,551
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Radio and television announcers. Educational require-
ments vary for radio and television announcers. Training
may be obtained in high schools, vocational schoals, or
college. Announcer positions with the national networks
usually require a college degree and experience.

Cmploymeni 1968 ... ... oo 14,000
Projected 1980 requirements . .. .. .. ... 16,000
Pereent growth, 1968—80 . . . . . ... - . ... 14.9
Annual openings, 1968--80 total . . . .. . ... .- - 600
GIOWIH . . v i e it e s e e e e e 200
chlggumcms,..;...”....,.i,,.. 400
Availzble training data . . .. oo o e s s s -
Reercation Workers. Most employers prefer appli-

cants having a bachelor’s degree with a major in
recreatian, social science, or physical education.

Employment 1968 . . ... .. . .- oo 40,000
Projected 1980 requirements . . . .. . oL ... 70,000
Percent growth, 1968-80 . .. .. e e e e 750
Annual apemﬁgs 1968—-80total . ... ... .. ... 4,100

Growth . .. . .. i i e e 2,500

Replacements . . ... cx v v v s nes 1,600
Available training data . . . .. .. ... 0o —

Social workers. A bachelor’s degree, preferably in
social welfare, is the minimum requirement for social
workers. A master’s degree is required for many begin-
ning jobs. Jobs in teaching and research usaally require
an advanced degree. After 2 years’ experience social
workers are eligible fo: certification as members of the
Academy of Certified Sc ial Workers.

The primary source of entrants into the profession are
new college graduates having degrees in social work and
experienced social workers reentering the occupation
after a period outside the labor force. If patterns of
reentry of women in social work follow the reentry
patterns of women teachers, and if past patterns of entry
to the professior: continue, approximately 20,500 gradu-
ates with bachelor’s and master’s ,7“érees in SD(‘ia] wcrk
ments,

In 1968 about 7,200 bachelor’s and master’s degrees
were granted in social work. To meet requirements, the
average numi?r granted annually would have to increase
by 185 percent. Projections developed by the U.S.
Office of Education based on trends in patterns of study
show the average annual number of bachelor’s and
master’s. degrees in social work increasing by 60 percent
ahove 1968 levels over the 19¢:8-80 period. Therefore,
the training in social work will have to be increased
much faster than trends indicate if requirements are to
be met.

&

L .

Employment 1968 . .. ... ... .o 160,000
Projected 1980 requirements . . .. ... ....... 270,000
Percent growth, 1968-80 . . . .. ... ... 66.7
Annual openings, 1968—80 total . . ... .. .. 16,700
Growth . .. . . 0 i i e e e e e 92,000
Beplacements . .. . ... .o s s 7,700
Available training data:
Bachelorsdegrees . . . . . -« v o v on oo - - 3,367
Master'sdegrees . .. ... .- . s aae e e 5,037
Doctoraldegrees . . . . . . . . .o oo 90

survaymg is through a combmatmn uf‘ pc.ist hlgh school
courses in surveying and extensive on-thejob training. A
professional career in photogrammetry usually requires a
bachelor’s degree in engineering or the physical sciences.
Many States require 4 to 8 year<” experience in surveying
and successful completion of an examination for
licensing.

Employment 1968 . . . .. .. .. ... 45,000
Projected 1980 requirements . .. .. .. .. ... .- 68,000
Percent growth, 1968-80 . . . .. .. ... ... ... 50.2
Annual openings, 1968-80total . . ... ... . ... 2,600

Growth . .. . ... .t 1,900

Replacemisnts . . . . .o v v v v i i s s 700
Available trainingdata . . ... .. e -

Systems analvsts. Although systems analysts have no
single acceptable way of preparing, most employers
prefer applicants having college backgrounds and ex-
perience in computer programming. Many employers
seek candidates who have mathematics, science, engi-
neering, or business backgrounds; others stress a
graduate degree. Systems analyst trainees can learn to
use data processing equipment on the +h chrough

special courses offered by colleges and = =anu-
facturers.
Employment 1968 . . .. ... ... .o 150,000
Projected 1980 requirements . .. .. ... ... ... 425,000
Percentgrowth 1968—-80 . .. .. .. .. ... .- 133.0
Annual openings, 1968-80total . . . ........- 27,000
Growth ... ... i 23,000
Repacements .o« .o v v oh oo s e 4,000
Available training data . . . . . ... ... -

Urban planners. For some jobs, a bachelor’s degree in
urban planning or a related field is acceptable; but a
master’s degree in urban planning is increasingly desired.

Employment 1968 . . ... .. ... ..o 7,000
Projected 1980 requirements . .. .. ......... 13,500
Percent growth, 1968-80 . .. ..., .. 0 93.0
Annual openings, 1968-80total . . .. ... ..... 800
Growth .« . v v vt o i v st a 600
Replacements . .. . ... . cvun oo 200
Available training data . . . .. . .. e e s e —
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Managerial Occupations

Employers increasingly require beginning managers o
have a college degree. A bachelor’s degree in business
administraiion and a major in accounti- :, economics, Or
finance are desired by some employers. Other firms seek
applicants having technical training in engineering,
science, or mathematics. Still others train liberal arts
graduates on the job. The number of formal manage-
ment trainee programs is relatively small. Advancement
to high-level management jobs often occurs after several
years of progressively more responsible work experience.

Employment 1968 . . ... .. ... ..o 7,776,000
Projected 1980 requircments . .. . .. ... 9,500,000
Pu“.nlgrm\th 196880 . ... ... ... 22.2
Annuil openings, 1968-80 totz\l e e e 380,000
GIOWLH . o o o e i e e et e e e e e .. 144000
Replicements . . . .. .. oo s e 236,000

Bank ofiicers

Bank officer positions are filled by pronoting either
experienced clerical emiployees or management trainees.
A business administration curriculum and a major in
finance or libera! =vis that includes accounting,
economics, commeicial law, political science, and sta-
for traince

tistics courses arc excellent preparation

positions.

Employment 1968 . . .. . .. ... 125,000

Projecied 1980 requirements . . . ... ... . 193,000

Percent growth,1968-80 . . . .. ..... ... ... 53.8

Annual openings, 196%-80total . . . . ... ... .. 11,600
Growth . . .. . . .o i s e 5,600
Replacements . ...« . .o ovm s s 6,000

Aviilable training data . . . . . .. oL oL -

Conductors (railroad)

Qualified brakemen are promoted to conductors on a
seniority basis. To qualify, a man usually must have
several year’s experience as a brakeman and pass
examinations covering signals, air brakes, time tables,
operating rules, and related subjects.

Empleyment 1968 . . . .. .. ... . ... ... 38,000
Projected 1980 requirernents . . . . . ... ... - 39,000
Percent growth, 196880 . . . . .. . .. ... 2.7
Annual openings, 1968-80total . . . . .. ... .. 2,500

Growth . .. . .. v e 1,000

Replacements e e e e e e e s 1,500
Available training data . . . ... .. e e e =

Industrial traffic managers

Experience in traffic departments enables some per-
sons having only a high school education to qualify for

-

o

these positions. However, a college education is
becoming increasingly important. When college training
is required, some employers prefer business admini-
stration graduates who have majored in transportation;
other employers prefer liberal arts majors who have
taken courses in transportation management, €coloOMmics,
statistics, marketing, or conunercial law.

Employment 1968 . . . . ... ... ... ....... 15,000
Projected 1980 requircments . . . .. . .. ... . s 17,000
Percent gmwth 1968=80 . . . ... .......... 10.4
Annual openings, 1968—80total . . ... . ... ... 500

Growth . . . . 0 i e e e s 150

Replacements . . . . .. .. e 350
Available training data . . . . .. .. o0 -

Managers and assistants (hotel}

Hotel experience is generally the firsi consideratioi to
selecting hotel managers; however, employers in-
creasingly emphasize a college education. The best
college preparation is provided by specialized 4-year
curriculums in hotel and restaurant administration.
Some large hotel organizations have special management
trainee programs both for college graduates and persons

promoted from within.
Employment 1968 . . .. .. ..o 150,000
Projected 1980 requirements . . . . . . . . o0 o 198,000
PcrccntgmwtthSS80............,,.. 27.
Annual openings, 1968—80total . . . . .. ... .. 9,500
Growth . .. .. . i i v . 3.600
Replacements . . ... .- : s e v v o vion 5,900
Available training data:’
Bachelor'sdegrees .. . ... .. .oo =« s - 520
Master's degrees . . v . .o ocox 0w e a5 s e s 22

1 Degrees in hotel and restaurant administration.

Purchasing agents

For these jrbs, employers often prefer to hire gradu-
who have had courses in accounting, economics, and
purchasing; and some require applicants to have graduate
training in business administration. Other employers
prefer experience with the company, whether or not
applicants have a college education.

Employment 1968 . . . ...« .o on o a e 140,000
Projected 1980 requirements . . . ... . ... - .. 185,000
Percent growth, 1968-80 . . . ... ... . ... .. 27.2
Annual openings, 1968—80toial . . .. ... .. .. 6,700

Growth . ........... e e e e . 3,300

Rgplg,ccmt.nts e e e e e e e e e e e 3,400
Available training data . . . . ... . oL o0 -



Clerical and Related Occupations

All but the most routine clerical positions require
graduation from high school. Most employers regard
instruction in husiness subjects as a particularly good
qualification. The instruction may be obtained in high
school or special schools, or in cooperative work-study
programs.

Employment 1968 . . ... .............. 12,803,000
Projected 1980 requirements . . . .. . .. ... .. 17,300,000
Percent growth, 1968—80 . ... ... ... . ..., 351
Annual openings, 1968—80tatal . . . ... ... .. 912,000
Growth 375,000
Replacements . . . ... .. ... . RPN 537,000

Bank clerks

High school graduation is adequate preparation for
most beginning clerical jobs in banks. For most jobs,
courses in bookkeeping, typing, business arithmetic, and
office machine operation are desirable.

Employment 1968 . ... ... ... 0o 400,000
Projected 1980 requirements . . . . .. ... ... 512,000
Percent growth, 1968—-80 . . . .. ... ... 28.8
Annual openings, 196880 total . . . . . e e s 29,500

Growth . ........ e e e e e e e e 9,500

Replacements . . .. - .« ccx v v v s on s 20,000
Available training data . .. ... . o000 0L -

Bank tellers

Banks prefer high school graduates with experience in
related clerical positions when filling teller positions.
Applicants also must meet bonding standards.

Employment 1968 .. ... .. ... .... . . ... 230,000
Projected 1580 requircments . . .. ... .. .. ... 337,070
Percent growth, 1968—-80 . . .. ... ... ... C. 4.2
Annual openings, 1968—80total . . .. . . ... .. 20,000

Grawth . . ... ... ... e 8,000

Replacements . . ... ... .o s oo ot 12,000
Available training data . . . .. .. .. Lo e -

Bookkeeping workers

For bookkeeping jobs, most employers prefer high
school graduates who have taken business arithmetic and
bookkeeping courses. Some prefer applicants who have
completed a post-high school business training program
or junior college.

Employment 1968 . .. .. ............... 1200000
Projected 1980 requirements . . . ... .. .. . ... 1,500,000
Fercent growth, 1968-80 . .. .. ... ... e 18.9
Annual openings, 1968-80towl . ... .. ... ... 78,000
Growlh . . . . 0 . i i e e e e e e 20,000
Replacemients . . . ... oo v v oot 58,000
Available training data . . . . .. oo oo e —
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Cashiers

For cashier jobs, employers prefer people who have
completed high school. Courses in business arithmetic,
bookkeeping, typing, and other business subjects are
good preparation for this work.

Employment 1968 . .. .. ... .. ... ... 730,600
Projected 1980 requirements . . . .. . .. .. .. .. 1.110,000
Percent growth, 1968—-80 . .. . . . .......... 50.6
Annual openings, 1968—80¢total . .. . ... ... .. 69.000

Growth ... .. . . . e 31,000

Replacements . . o v v v v x v v s a s s 38,600
Available training data . .. ..o Lo -

Cierks (railroad)

A high sch@o' education is generallv required for

Employment 1968 . . .. .. .. ... .. .. 93,000
Projected 1980 requirenients . . . . .. .. 0. 89,000
Percent growth, 1968-80 . . . . . . ... ... ... -1.8
Annual openings, 1968=80total . . . . ... ... .. 2,700

Grewth ... ....... e e i -400

Replacements . . . . .« v oo v v v vz 3,160
Available trainingdata . . . .. . ... L -0 -

Dental assistants

Although most entrants are trained on the job an
increasing number of dental assisiants are entering the
occupation through formal post-high school dental
assisting programs. Based on the known training sources.
programs to train dental assistants could double and all
reguirements still would not be met by those receiving
academic training.

Employment 1968 . . ... ............... 100000
Projected 1980 requirements . . . . . . .. .. .. .. 150,000
Percent prowth, 1968 BO . ... 50.0
Annual openings, 1968—80total . ... ... ..... 9,000
Growth . . . . . v s i s e e e e e e e 4,400
Replagements . .. . . ..o oot 4,600
Available training data:
Junior college praduates . . . . .0 L s e a0 s 1,307
Vocational education completions:
Sccondaly . .. v . ii i e e s e 1,201
Post-secondary . .. ... ... ... .- 1,952

Electronic cumputer operating personnel

In filling these jobs, employers usually require at least
a high school education. For console operator positioas.
some college training may be preferred.
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Employment 1968 . .. .. ... ... .o 175,000
Projected 1980 requirements . . . . .. .. . ... . 400,000
Percent growth. 1968—80 129.0
Annual openings, 1965—-80wtal . . . .. ... ... . 20400
Growlhl . . . v o e e e e e e e 18,800
Replacements 1,600
Available training data:
Juniorcolleges . . . v v v v o e e e e e 4,633

Front office clerics {hotel)

Although education beyond high school generally is
not required for these jobs, hotel employers are attach
ing greater importance to college training in selecting
applicants who may later advance to managerial posi-
tions.

Employment 1968 . . . ... .. ..o 50,000
Projected 1980 requirements . . . .. . .. ..o .. 69,000
Percent growth, 1968-80 . . .. ... ... .. ... 27.6
Annuai openings, 196880 total .. . ... ... ... 3.200

Growth . . . - . o e i s e, 1,250

Replacements . . . . o oo v v i s n o s s 1,950
Available training data . . . .. ... ... -

Library technicians

A high school diploma or its equivalent is the standard
entrance requirement for both academic and on-the-job
library technician training programs. An increasing
number of new entrants will be required to have training
in formal academic programs.

EmplaymcntlQGS......i,.,,,.“...!. 70,000
Projected 1980 requirements . . . ... .. .- ... 125,000
PercentgrowthIQEB80...,;”...,..;“ 77.1
Annual openings, 1968—-80total . .. ... .....: 9,000
Growth . .. : .- s cc s v nnncssnas 4,560
Replacements . . ..o v e v xx e 4,500
Availabie training data:
Junior college graduates . . . . .. ... ... 134

Mail carriers

Although no formal education or prior experience is
required for mail carriers, applicants must pass civil
service and physical examinations.

Employment 1968 . .. .. ... ... ... ... .:: 246,000
Projccte 1980 requirements . . . .. ... .. . ... 335,000
Percent growth, 1968—80 . . .. . ........... 36.2
Annual openings, 1968—80wtal . . ... ... .. .. 12,200

[ 2% 12 4 + TR 7,400

Replacements . ... ........c..o.:.:: 4,800
Available trajning Jdata . . . . . o 0o s s e s s —

Office machine operators

Graduation from high school or business school is the
rinimum egucational requirement for all but the most
routine office machine operator jobs. The necessary

e

amount of training dealing with business machines varies
by type of machine used.

Employment 1968 . . . .. .« v oo o v e s o 325,000
Projected 1980 requirements . .. .. . . .- ..o s 460,000
Percent growth, 196880 . . . .. ... ... . ... 39.4
Annual openings, 1968—-80total . . ... ... ... 25,000

Growtll . . o v v v e e s e e e e e e s 10,000

Replacements . ... .o v v v o as o s s e 15,000
Available training data . . . ... .. o0 oo —

Postal clerks

Although no formal education or prior experience is
required for postal clerks, applicants must pass civil
service and physical examinations.

Employment 1968 . . . . ... ... ... .. ... 290,000
Projected 1980 requirements . . . .. .. 0. - . 385,000
Percent growth, 1968—80 . . . . .. it i i s 32.8
Annual openings, 1968—80total . . .......... 14,600

Growth . . . . . i i v u et e i e s 7.900

Ruplac;ments.....”........,..,, 6,700
Available training data . . . . . .. .o s e e -
Receptionists

Formal educational requirements are rarely specified
beyond a high school diploma. Nevertheless, about 1
receptionist in 5 has some college training. Business
courses are valuable for applicants seeking beginning
positions.

Employment 1968 . .. ... ..o uns 240,000
Projected 1980 requirements . .. .. .. ... .. 400,000
PercentgrcwtthES BO ... i i 65.6
Annual openings, 1968—80total . . . ... ...... 30,000

Growth . . - v o v v v e e e s s s v a s e s s 13,000

Replacements . . ... ...« 17,000
Available training data . . . .. .. <00 - s -

Shipping and receiving clerks

High school graduates are preferred for beginning jobs
as shipping and receiving clerks. Post-high school training

~ courses in transportation are important for advance-
ment to warchouse managers, industrial traffic managers,
or purchasing agents.

Employment 1968 . .. ........... e e e 370,000
Projected 1980 requirements . . ... . ...« .. 465,000
Percent growth, 1968— BO . L vh i e e 25.3
Annual openings, 1968—80 total e e 15,400
Growth . ... v c v v v v s sz anansoos 7,800
Replacements .« . oo e v v s v v oo om s v o 7,600
Available training data:
MDTA enrollment OJT. ..... fh e ee e e 1,500
Station agents
Experienced telegraphers usually become agents in

small stations or assistants in larger ones.
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Umployment 1968 . . . . . ... s v oo 10,500
Projected 1980 requirements . . . . . . -« 2. - - - 5,200
Percent growth, 1968—-80 . . . . . .. oo - ~52.1
Annual openings, 1968—80 total . . . . .. ... ... =225

Growth . .. .. .. .. v -475

Replacements . . . .. .. ..o 250
Available training data . . . . . ... oo -

Stenographers and secretaries

Graduation from high school is essential for practically
all secretarial and stenographic positions. Graduates
whose high school courses included shorthund, typing,
and other business subjects meet the requirements of
many employers. Some employers prefer persons having
a background of academic high school subjects supple-
mented by technical training taken after graduation.

Emplcyment 1968 . . . . o o o i i e o ... 2,650,000
Projected 1980 requirements . . . . . . - - .. ... 3,650,0G1
Percent gmwth 1968—80 . . . .. ... ... . 36.8
Annual openings, 1968—80total . .. .. ... ... 237,000
Growlh . . . . . o e i e e e 82,000
Replacements . . ... ..o oo n s e 125,000
Available training data:
MDTA enrollment:
Institutional . . .. .. .. ... ... 6,480
Vocational education complc..ons:
SECONU ey - o st v vnmm e 126782
Postsecondary . . . . .. .. .-« = 15,373

Telegraphers, telephoners, and towermen {railrcad)

ning p;,sntmns and requlre apphcants tcs pass examina-
tions on train operating rules and duties related to their
future assignments.

Employment 1968 . . . ... .o 13,200
Projected 1980 requirements . . . - - - « <« . - . - - 12,700
Percent growth, 1968-80 . . ... ... . ... ... 3.8
Annual openings, 1968-80total . . .. .. ... ... 100

Growth . o v v v v i s s v v e s mm s -50

Replacements . . . <.« v v s oo s oo 150
Available trainingdata . . . ... ... oo —

Telephone operators

In hiring beginning telephone operators, employers
prefer young peaple who have at least a high school

education. Courses -cquired or considered helpful in-
clude English, business arithmetic, and tvping.

Fmployment 1968 . . . .. .. ... ... . ...... 400,000
Projected 1980 requirements . . . . .. ... ... .. 480,000
Percent growth, 1968-80 . . . .. ... ... ... .. 20.9
Annual openings, 1968—80 total . . ... . .. C e 28,000

Growth .. .............. . ..... 6900

Replacemients . .. ... .. ... 0. 21,100
Available training data . . . . . ... ... ... -

Traffic agents and cierks (civil aviation)

These jobs generally require high school graduation,
and college training is considered desirable. College
courses in transportation are helpful for higher level
positions such as traffic representative.

Employment 1968 . . . .. . ... ... .. ... 37,500
Projected 1980 requirements - . . . . . .. ... - 60,000
Percent growth, 1968-80 . .. ... .. e e 60.1
Annual openings, 196880 total .. ... ... ... 2,600

Growth . . . . . . . i i i it oo m oo 1,500

Replacements . .. .. .- .. ..o 1,100
Available training data . . . .. . .. ... ..o -
Typists

Most employers require applicants for typing positions
tc 1neet certain standards of speed and accuracy. Typists
should have a good understanding of spelling, vocabu-
lary, punctuation, and grammar. Most typists learn their
skills by attending day or evening classes in public or
private schools. High school graduates generally are
preferred by empioyers.

Employment 1968 . . .. ... .o v e 700,000
Projected 1980 requircments . . .. ... ....... 930,000
Percent growth, 1968—80 . . .. .. ... ... ... 36.8
Annual openings, 1968—80 total . . .. ... ..... 63,000
Growth . . & i v v e e e o o e e e e s 21,000
Replacements ... . ... .o o 42,000
Available training data:
Vocational education completions:
Secondary . . ... c e scareaas s 80,472
Post-secondary . . . . .- - a s s -t 7,592

Sales Occupations

careers vary widely. Some salé posmons reqmre no
formal education; others specify a college degree in a
technical or scientific field. Even for routine: sales jobs,
however, a high school diploma is an assev for the
beginner. Training for some sales jobs, such as those in

=67

retail stores, is usually roceived on the job. Some persons
combine on-the-job training with home study or courses
offered by mauitfacturers or local universities.

Employment 1968 . .. .. .. ... 4,647,000
Frojected 1980 requirements . . . . . . ... 00 6,000,000
Percent growth, 1968—=80 . . . . ... ..o . 29.1
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Annual openings, 1968—80total . . ... .. .. ... 263,000
Growth . .. v v i s s s e s e e s ... 113,000
Replacemients .0 oo oo oo 150,000

Insurance sgents and brokers

Although not required, a college degrec is helpful to an
insurance agent or broker. Courses in accounting, eco-
nomics, business law, and insurance arc very uscful.
Some insurance companies sponsor classes in sales and
insurance principles; other training is available from local
educational institutions or through correspondence
courses. All agents and most brokers must be licensed in
the State where they sell insurance. To receive a license,
most States requirc candidutes to pass a written ex-
amination in insurance fundamentals and State insurance
laws.

Employment 1968 . ... ... .. 410,000
Projected 1980 requirements . . 480,000
Percent growth, 1968—-80 . . ... ....... . 16.9
Annual openings, 1968—-80¢otal . . ... ....... 16,200
Growth . .. ... . . 5,800
Replacements 10,400

Available trainingdata . .. .. ... ... .. .. ... -
Manufacturers’ salesmen

Increasingly. employers prefer college graduates for
positions as manufacturers’ salesmen, although many
perSDﬂS succeed with little or no training beycnd high
spemﬁed fleld vary with the nature of the product sold.
Training at a college of pharmacy usually is required of
drug manufacturer salesmen; industrial salesmen often
need a scientiiic or technical background. Beginning
salesmen are given specialized training before they start
to work. Some companies have formal training programs
whicli may last from 1 to 2 years; other firms offer
classroom instruction followed by additional training on
the job under supervision of ficld managers.

Employment 1968 . .. .. .. ............. 500,000
Projected 1980 requirements . . ... .. .. . 735,000
Percent growth, 1968—-80 . .. ... e e s 47.1
Annual openings, 1968—80total . . . . ... ... .. 32,000

Growth . .. ... ... ... ... 19,500

Replacements . ... ... .. e e e e e e 12,500
Available training data . . . . .. ... ..., -

Real estate salesmen and brokers

A high school diploma is preferred by employers hiring
real estate salesmen. Most real estate salesmen have some
college training and mariyv are college graduates. Courses
in real estate, psychology, econonics, finance, and
business are helpful. Many firms offer their own formal
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training programs for beginning salesmen. Odher courses
are available at local educational institutions. All States
and the District of Columbia require real estate salesmen
to be licensed. This licensing requires the passing of a
written examination; in over half the States. a specific
amount of selling experience or equivalent eduation also
is necessary.

Fmployment 1968 . .. ... ... ........... 225,000
Projected 1980 requirements . .. .. ......... 270,000
Percent growth, 1968—80 . . ... ... ... ... .. 20.1
Anmual openings, 1968-80total . .. . ....... 14,200
Grawth ' ., . . .. s 3,800
Replacemens . ., .. .o oo 10,400

Available training data . . . . .. .. ..o, -

Retail trade salesworkers

Although not essential, employers prefer to hire high
school graduates for retail sales positions. Salesmanship,
home economics, and commercial arithmetic are among
the high school subjects that are usefw in a sales career.
Most salesworkers are trained on the job; but, pari-time
selling experience gairied while still in school may be
helpful in obtaining full-time sales employment. In larger
stores, applicants may spend a few days in formal
training sessions before beginning actual sales work.

Employment 1968 . . . . ... ... .......... 2,800,000
Projected 1980 requirements . . . . . ... . ... .. 3,460,000
Perccntgrm\th 1968—80 . . . .. ... ... ... 24.0
Annual openings, 1968-80 total ... 150,000

Growth . . . . ... . ittt 55,000

Replacements . . ... ... .. .......... 95,000
Available trainingdata . .. . ... ... ... ..... -

Automobile parts countermen

Although not essential, employers prefer to hire high
school graduates for entry jobs as parts countermen.
High school or vocational school courses in auto
mechanics, commercial arithmetic, salesmanship, and
bookkeeping are important; experience gained through
gasoline service station work also is an asset to the
prospective parts counterman. Most countermen learn
their skills on the job; up to 2 years’ working experience
may be necessary before an employee is fuliy qualified.

Employment 1968 . . . . ... .. e e e . 65,000
Projected 1980 requirements . 80,000
Percent growth, 1968-80 . .. .. ........... . 231
Annual openings, 1968-80total . . ... ..... .. 2,500

Growth ... ... ... ... o0 1,250

Replacements . .. ... .............. 1,250
Available trainingdata . . . . ... ... o0 ... -—

Automobile salesmen

Many employers require beginning automobile sales-
men to be at least 21 years old and a high school
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graduate. A growing number of salesmen have education
h(‘yﬁ'nrj high schmsl Cmurses in public speaking, com-

salesmen are trzuned on the Jobi dlthough large f",rms
sometimes provide furmal classroom training.

Employment 1968 .. .. .. .. oo 120,000
Projected 1980 requirements . . . .+ . .- - - - - - 145,000
Percent growth, 1968-80 . . .. . ... ........ 20.8
Annual openings. 196880 total . . . .. ... C e 4,400
Growth . .. . .. e 2,100
Replaccmems....;,,......i,,;..i 2,300

Available training data . . . . . .. L. a L
Automobile sarvice advisers

For service adviser trainee jubs, employers scek high
school graduates over 21 vears of age who hu.2 werk
experience in automobile repair or related activitics. A
driver’s license usually is required and high school or
vocational school courses in automobile mechanics,
commiercial arithmetic, salesmanship, and English are
important. Beginning service advisers are trained on the
job under the guidance of more experienced service
advisers and the service manager. A beginner usually
becomes a qualified service adviser in 1 to 2 years.

Employment 1968 . .. ... ... 10,000
Projected 1980 requirements . . . . ... ... ... . 12,500
Percent growth, 1968—-80 . . . ... .......... 25.0
Annual openings, 1968—-30total . . . . ... ... .. 300
Growth .. ............. 200
Replacemenlh.............;; ..... 100

Available trafning data . . . . . .. ..o oo =

Securities salesmen

A college education is increasingly necessary for
beginners seeking to enter this field. A degree in business

administration, aconomics, or liberal arts is good prep-
aration for securities sales work. Almost all States
require securities salesien to be licensed; personal bonds
or written examinations are needed to obtain this
license. In addition, practicaily cvery salesman must be a
registered representative of his firm according to the
regulations of the firm’s securitics exchange, other
exchanges through which it does business, or the
National Association of Securities Dealers. Examinations
and charicter investigations are required for registration.
Most firms provide training for beginners, which may
vary from short informal programs to combined class-
room instruction and on-the-job cxperience that lasts 6

months or more.

Employment 1968 . . ... ... .. ... ... .. 135,000
Projected 1980 requirements . . . . .. .. ... ... 170,000
Percent growth, 1968-80 . .. . ... ... ... ... 24.0
Annual openings, 1968-80total . . .. .. ... . 7,400

Growth . . . . . e e e 2.800

Replacemeénts . . ... .. oo v oo v o= mn - 4,600
Available training data . .. . ... .0 e -

Whotesale trade salesworkers

High school graduation is the usual educational re-
quirer :nt for a wholesale salesman, although selling
scientiiic or technical equipment often requires tiaining
beyond high school. In some cases, engineering degrees
are necessary. A beginner usually is trained on the job in
several non-seliing positions before being assigned as a
salesman. Generally 2 years or longer are required before
a trainee is ready for a territory of his own. :

Employment 1968 . . ... ... .. s e ... .. 530,000
Project. . 1980 requirements . ... .. ........ 695000
Percent growth, 1968-80 . . .. ... . ... 29.5
Annual openings, 1968—8Ctotal . . . ... .. ... 25,200

Growth . ............. 13,200

Replacements .. . oo v s v v v o v oo o on s 12,000
Available trainingdata . .. .. ... 0o -

Service Occupations

service ogcupatlons, Althgubh a hgl1 school dlplgma is
always an advantage, some service jobs usually do not
require any formal education requirements. Some others
reguire a college degree, and still others demand special

Barbers

To be eligible for a license that is required in
practically all States, a candidate must have completed .
at least the eighth grade and graduated from a
State-approved barber school. All but a few States

training. !
i require beginners to take an examination for an appren-
Employnient 1968 . . ... .. .... L. ... ... 9,381,000 tice license. After working | or 2 years. the apprentice
Projected 1980 requircinents . . 13,100,000 takes a second examination for his l.ense as a registered
Percent gmwth 1968=80 ... .. . 396 barber
Annual openings, 1968-80 towl . 752,000 R .
Growth . .......... 310,000 Employment 1968 . . . ... ... ... ..... 210.000
Replacements . . .. ., - - . 442,000 Projecied 1980 requiren. '8 . . . . e e e 260,000
o _
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Percent gmwth 196880 . . . . . . oo i i i e 23.8
Annual openings, 1968—80 total . . ... . ... ... 12,800
Grawth . .. e e e e 4.200
Replacements . .. .. ... o s e e 8,600

Avuilable training data:
Vocational education coiplelions:
Secondary
Post-sccondary

Bellmen and bell captains (hotel)

Although no specific educational requirements exist
for bellmen, graduation from high school enhances
opportunities for promotion to front office clerical jobs.

Employment 1968 . . . .. .. .. ... ... 30,000
Projected 1980 requirements . . ... ... .- - 32,000
Percent grawth 1968—80 . . . ... - ... . 10.6
Annual openings, 196880 total . . . . ... ...\ - 1,100

Growth . o v v v v e s e aa s e s 300

Replacements . .. .. .. ... c e 800
Availsble training data . . . .. ... oo a0 c e -—

Building custodians

There are no formal educational requirements for most
positions in custodial work, and most custodians acquire
their skills or: the job. However, entry workers should be
able to do simple arithmetic and follow written direc-
tions. Hiéll school shop courses mfiy help the worker

Employment 1968 . . ... .. ..o 1,100,000
Projected 1980 requirements . .. . ... .. ... .. 1,460,000
Percent growth, 196880 . . . .. .. .. .o 32.7
Annuul openings, 1968-8Ctotal . . . ... . ... 80,000

Growth . . .. v v it i e i i s asa e e e 30,000

Replacements . .. ... ...« cncu v vt 50,000
Available trainingdata . . ... ... ... ... ... -

_ooks and chefs

Most cooks—particularly those who work in small
eating places—acquire their skills on the job. Less
frequently they are trained as apprentices under trade
union coniracts or new employee training progrars
conducted by large hotels and restaurants. Training
offered by a number of schools and other institutions
is a distinct advantage for applicants seeking jobs as

. cooks or chefs in some large restaurants or other estab-

lishments which provide food.

Employment 1968 . . ... ... ...« 670,000
Projected 1980 requirements . . . .. .. ... ... . 900,000
Percent growth, 1968—80 . . . .. ... ..o . 33.2
Annual openings, 1968—80 total . . . .. e 48,000
Growth . .........:«. e s e 19,000
chlaccments..i..........,,iii.; 29,000

O

Aruitoxt provided by Eic:

Auvailable training data:

MDTA enrollment OJ.T. . .. .« .. . . - - . 1,800
Institutional . . . .. ... L e e s e s s e 2,600
Vocational education completions:
Secondalry . v v v o e e s e e e 1,563
Post-secondary - - - s - - - s s a s o mn e 423
Cosmetologists

that dpphcants hava gnmpleted at lba;t elghth grade—m
many States the tenth grade, and in a few the ‘twelth
grade. Successful completion of a State-approved cos-
metology course is recognized as adequate preparation
for the State licensing examination: in some States. a
period of apprenticeship may be substituted.

Employment 1968 . . . . . ... ... 475,000
Projected 1980 requirements . . . ... .- - 685,000
Percent growth, 1968—-80 . . .. . ... .. .. e 429
Annual openings, 1968—80total . . .. ... ... .. 38,000
Growth . . . . . i e e e e s e e 17,000
R;.pld;.ements..........!.......,, 21,000
Available training data:
Vocational education completions:
Secondary . .. v i i i e e e s e e 7,126
Post-secondary . . . - . ... .- oo a e s 2,476

FB1 special agents

An applicant must have graduated from a State-ac-
credited resident law school or a 4-year resident college
with a major in accounting. The law school training must
have been preceded by at leasi 2 years of resident
undergraduate college work. Accounting graduates also
must have had at least 3 years of experience in
accounting or auditing or a combination of both.

Employment 1968 . . .. . . ... .. ..o 6,600
Projected 1980 requirements . . . ..« Lo s e c s s —
Percent growth, 1968—80 . . . ............. —
Annual openings, 196880 total . . .. ... ... .. —_—
Growth . .. ... ..o -n —
Replacements .. . ... .. -

Available training data . . . .. e i —

Firefighters

In most communities, qualifying examinations are
open to men who have a high school education. The men
who receive the highest grades on their examinations
have the best chances for appointment. The examina-
tions test the applicant mentally and physically. Some
post-secondary training currently is be'1g provided for
firefighting positions.

Employment 1968 . .. ... e e e e 180,000
Projected 1980 requirements . . . . . - . ... .. .. 245,000
Percent growth, 1968=80 . . . .. .. ......... 34.0
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Annual openings, 1 7,700
Growt]’n..i,.........;,., ...... . 5,200
Replacements 2,500

Available training data:
Vocational cducation CDmpanOn%
Sccondary
Post-secondary

Licensed practical nurses

All States and the District of Columbia license
practical nurses. Usually only candidates who have
completed a course in practical nursing and passed an
examinalion are licensed. Generally, at [east 2 years of
high school must be completed to enroll in practical
nursing courses.

Employment 1968 . . . .. .. ... 320,000
Projocted 1980 requirements . . . .. .. - ..o .- 600,000
Percent growth, 1968-80 . . . . .. ... .. e e 875
Annual openings, 1968-80 total . .e e 48.000
Gmwth,..,..._.,,i....,,g ..... 23,000
Replacements . .. ... . ««. o ox o 25,000
Available training data:
Junior college graduates . . . . . .. . - .- - 5,564
Vocational education completions:
Secondary . . .o x e e a s x e e s 2,192
Postsecondary . « . . . s+ o s s s e x s 19,586

Hospital attendants

Although some institution: hire persons with less than
a high school education, high school graduates are
preferred. Hospital attendants usually learn their skills
on the job with some supplemented classroom work.

Employment 1968 . . ... ... ... 800,000
Projected 1980 requirements . . . .. . ... ... .. 1,500,000
Percent growth, 1968—80 . . ... .. ... ... .. 87.5
Annual upenings, 1968—-80 total . . . . . .. «.... 100,000
Growth . v v ¢ v v v v e s x e a e e e 58,000
Replacements . ... ... .. e s e e 42,000
Available training data:
Secondary . . . i a s - aee e 7,270
Postsecondary . .. .. ... oo - 3,939

Housekeepers and assistants (hotel)

Although no specific educational requirements exist
for housekeepers, most employers prefer applicants who
have at least a high school diploma.

Employment 1968 . .. .. .. .. .o 25,000
Projected 1980 requirements . .. .. .. .. .. ... 35,000
Percent gmwth 196880 ... .. e e e s e 276
Annual openings, 1968—80total . . . .. ... ... 2,400

(02 22021 : T A 600

Replacements . - - .. oo v v v nn s an ot 1,800
Available training data . . . .. .. . ...+ c. . -

#°

Police officers {municipal)

Some police departments accept recruits wh. have less
than a high school education, particularly if they have
worked in a ficld related to luw enforcement. A few
cities require some college training and some hire law
enforcement students as police interns. College training
is required of women because ol their special assign-
ments.

Employment 1968 . . . . ... .o e 267,000
Projected 1980 requirements . . . . . . ..« o« .. s 360,000
Percent growth, 1968—-80 . .. . ... ... ... .. 27.5
Annual openings, 1968—80 total .. e e 15,000
Growth . . v v o v o it et e 6,500
Replacements . . ... o v oo oo oo x oo v en s 8,500
Available training data:
Junior college graduates . . . . . - . .. ... ... 2,851
Vocational educatior mlpletmns:
Secondary 168
Post-secondary . . - ... - - i 4,846

Private household workers

forma] educatlcn is requued for most pﬂvate household
workers.

Employment 1968 1700000
Projected 1980 requirements . . . . ... ... . 1,980,000
Percent growth, 196880 . . . .. ... ..o s 14.8
Annual openings, 1968-80 total e a.... 121000

Growth . .....:.. - 21,000

Replacements . . ... .. s - o0 o s x e 100,000
Available training data . . . .. ... oo e -

State police officers

Most States require that applicants have a high school
education or an equivalent combination of education

and experience. In all States, recruits enter a formal
training program of several months.
Employment 1368 . ... . .. ..o 35,000
Projected 1980 requirements . . . .. ... 00 - - 52,000
Percent growth, 145880 . . . . ... .ol 47.7
Annual openings, 1968—80 total . . ... ... .. 2,800
Growth . .. . . it v v i e s e e s 1,700
Replacements . .. .. ... v coc - 1,100
Availsble training data . . . . . o000 oo s —

Stewardesses (civil aviation)

Applicants must have a high school education. T hose
having 2 years of college, nurses’ training, or expericnce
in dealing with the public are preferred. Most large
airflines train their own stewardesses; however, a few
airlines that do not operate their own schools may hire
graduates who have been trained at private stewardesses’
schools.
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Aruitoxt provided by Eic:

Fmployment 1968 . .. ... ... ......... . 25,000
Projected 1980 requiremients . . .0 o v o i v v u s .. 65,000
Percent growth, 1965-80 . . . . . .. .. .. ... .. 150.7
Annual openings, 196880 total . . . —_

Growth . ........... 3,300

Replacements' . .. . ... .. . -
Available training data . . . . . . . .. .. ... L -

"Not available. Stewardesses generally are not affected by
normal death and retirements rates because of the extremely
high turnover for this occupation. Many leave the occupation
before age 30.

Waiters and waitresses

job. Increasingly, employers prefer that beginners have

3

at least 2 or 3 years of high school. In certain
restaurants, knowledge of a foreign language may be
important,

Employment 1968 . . .. ... ... ... .. ... .. 960,000
Projected 1980 requirements . .. .. . ... .. ... 1,240,000
Percent growth, 1968-80 . . . . .. ... ... ...

Annual opei =5, 196880 total . ... . ... ... 67.000
Growth . .. .. .. ... . 23.000
Replacements . .. ... ... ... ... ... .. 44,000

Available training data:

Vocational educatic - ~ompletions:
Sccondary 663
Post-secondary . . .. . o .. v i e e s 110

Craftsmen

A large proportion of skilled workers learn their trades
infermally on-the-job; others acquire the necessary skills
from apprenticeship or other formal training. Most
training aut! srities recommend a formal apprenticeship
program lasting from 2 to 6 years as the best way to
learn a skilled trade. In addition, many companies
provide on-thesjob training and related classroom
instruction. Some young persons move from one semi-
skiiled job to another and, over a period of ycars,
acquire the expertise demanded of a skilled worker.
Others learn a skilled trade in vocational, trade, or
.2chnical schools. In addition, many men in the Armed
Forces acquire training that helps them to qualify, with
additional experience, for skilled jobs in civilian life.

Employment 1968 _ . .. .. ........... 10015000
Projected 1980 requirements . . . . . ... .. .. . 12,200,000
Percent growth, 196880 . . . ... ... ...... 21.8
Annual openings, 1968--80 total . . ... ... ... 396,000

Growth . . . .. it i e e e e e e 182,000

Replacements . . . .. .. e e 214,000
Available training data . .. . . ... ... —

Construction trades

In interpreting data for the constructioii trades, note
should be tacen of the points made in the discussion on
page 6, on the special problems of planning training in
the construction trades because of such factors as the
cyclical and seasonal nature of the construction in.
dustry. In addition it must be kept in mind that in the
construction trades all annual openings do not have to
be filled by newly trained workers. The economy has a
trained cadre of construction wotkers who have ob-
tained construction trade skills during the peak periods
of construction activity of business and seasonal cycles.
During periods of increasing construction activity, as
implied in the projectio.s presented in this report, many
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of these trained workers will be drawn into the
construction crafts from tle ranks of the unemployed
and from other occupations to which they shifted during
periods of reduced construction activity.

As indicated earlier in this report, the projections
presented here are based on a series of assumptions,
concerning such factors as the international political
situation, the di-ection of Government programs, and
gencral cconomic conditions, all of which are subject to
wide variability over the long run. In construction and
other industries where the demand for workers is
particularly affected by changes in economic conditions
and the economic policy of government these assump-
tionis become even more critical. Officials concerned
with planning training programs must keep these as-
sumptions clearly in mind in using the projections and
make judgments as to the cffect on training needs of
circumstances which indicate that the assumptions will
not be borne out.®*

In this section on construction trades occupations,
data are presented on employment and manpower needs
for these workers in the construction industry as well as
ar. all-industry total. As an additional aid to individuals
engaged in planning training programs, information is
also presented on annual openings and apprenticeship
completions over the 1960-68 period as well as the data
on 1568-80 projections and current training. (See dis-
cussion on page 6 for illustiative uses of historical data).

Asbestos and insulating workers. Most asbestos
workers learn their trade through a 4-year “improver-
ship™ program where they learn to use the tools of the
trade and to work with insulating materials.

34gee discussion on ulternate projections for construction
craftsmen in chapter I. p. 4.
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Ail Construction

industrics indusitry

Employment 1968 .. ... ... 22,000 15,000
Projected 19890 requirements 28,000 21,000
Pereentgrowth .. ..., ... - 27.3 14.0
Annual openings, 196880 mml 800 700
Growth . .. ... ... L 500 500
Replacements . . . . . ... . 300 200
Available training data . . . . . . - -

Bricklayers, Completion of a 3-year apprenticeship
program is the desired training for bricklayers. During
the 1960’s apprenticeship completions numbered nearly
one-half of openings resulting from growth and death
and retirement. A high school education or its equivalent
is important for entry to apprenticeship programs. Soine
skills of the trade may also be obtained through
vacational school courses. Training may also be obtained
informally on the job.

Employment 1968 and projected 1980 requirements’

All Construciion
industries industry
Employment 1968 .. .. ... 200,000 175,000
Projected 1980 requirements 260,000 225,000
Percentgrowth . ......... 30.0 28.6
Annual openings, total . . . ... 8,400 7,200
Growth . .. .. .. ...... 5,000 4,200
Replacements . .. . . .. .. 3400 3,000
Employment, 1960—-68
Employment 1960 .. ... ... 200,000
Employment 1968 .. ... ... 200,000
Percentgrowth .. ........ —
Annual openings, total . ... .. 3,000
Growth . . ... ... ... .. —
chlaccmmts ......... 3,000
Available training data:
Apprenticeship com-
pletions . .......... 1,651(1969) 1430 (annual
average
1961-68)
Vocational education
completions:
Secondasy - -« o v s .. 4,032
Post-secondary . ... .. 272

'Includes stonemasons, marhlesetters, and tile setters.

Curpenters. A 4-year apprenticeship program, in-
cluding 144 hours of related classroom instruction, is
recommended. During the 1960’s, apprenticeship com-
pletions numbered about 14 rercent of openings re-
suliing from growth and death aud retirements. A high
school education or its equivalent is desirable. Training
may also be acquired on the job. Some knowledge of the
trade may also be obtained through vocational school
couirses.

s s
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Employment 1968 and projected 1980 requiremenis

All Coustruction
industries industry
Employment 1968 . . ... ... 869,000 670,000
Projected 1980 requircments 1,075,000 825.000
Percentgrowth . ... ... ... 23.7 23.1
Annual openings, total .. .. .. 39,300 30,000
Growth . .. .......... 17,200 13,000
Replacements . .. .. .. .. 22,100 17.000
Employment 1960-68
Employment 1960 . . ... ... 832,000
Employment 1968 .. . ... .. 869,000
Percent growth . .. . ... ... 44
Annual epenings. dal ... ... 23900
Growth . ... .. .0 4,600
Replacements .« - o« v o - 19,300
Available training data:
MDTA (OJT) . ........ 3,700
MDTA Institutional . .. .. 500
Apprenticeship . . . ... .. 3,698 (1969) 3,256 (annual
average
1961-68)
Vocational education com-
pletions:
Secondary . . . ... ... 7472
Post-secondary .. .. .. 1,080

Cement Masons. A 3-year apprenticeship program that
includes reiated classroom instruction is recommended.
During the 1960’5 3ppfentices]u’p completicns num-

growth and death and retlrement. Education above ‘the
grade school level is desirable. Skills may also be
acquired informally on the job.

Employment 1968 and projected 1980 requirertents

Alf Construction
industries industry
Employment 1968 .. . ... .. 60,000 55,000
Projected 1980 requireinents 90,000 85,000
Percent growth . ... ...... 50.0 545
Annual openings, total .. ... . 3,600 3,600
Growth . .. .......... 2,500 2,500
Replacements . . . . . 1,100 1,100
Employment [1960-68
Employment 1960 ... ... .. 3y 45,000
Employment 1968 .. .. .. .. 60,000
Percent grc-wth e e 333
Annual openings, total . . .. .. 2,700
Growth . . .. ... .. ..., 1,900
Replacements . ... ... :. 800
Available training data:
Apprenticeship com-
pletions . .......... 300 (1969) 327 (annual

average
1961-68)

Elecrricians (construction). A high scheol education is
required for clectrician jobs. An apprenticeship program
lasting 4 years and including 144 hours of classroom
instruction ecach year is recommended. During the
1960's, apprenticeship completions nuribered about 55
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percent of openings resulting from growth and death and
retirement. Most cities require eclectricians to  pass
licensing examinations. Training may also be acquired on
the job. Some skills of the trade may also be acquired
through vocational school courses.

Emplovment 1968 aid projected 1980 requirements

Lmployment 1968 . ....... 190,000
Projected 1980 requirements 270,000
Percent prowth . . ... ... .. 42.1
Annnal openings, total ... ... 10,500
Growth . . ... ........ 6,700
Replacements . .. . .. o 3,800
Employmenr 1960--68
Employment 1960 .. ... ... 155,000
Employment 1968 . . . ... .. 190,000
Percentgrowth . . ... ..... 22.6
Annual openings, total . . .. .. 7,200
Growth . ... ... .....: 4.400
Replaccments . . . . . c e 2,800
Available training data:'
Apprenticcship com-
pletions .. ... ...... . 5,091 (1969) 4,005 (annual
average
(1961-68)

1 Vocational education curriculums are provided for elec-
tricians but the statistics on completions are combined with data
on maintenance electricians.

Elevator constructors. Training is obtained through
employment as an -levator constructor helper fo. a
number of years. At least 2 years of continuous job
experience including 6 months’ on-the-job training at the
factory of a major elevator firm is usually necessary. The
helper-trainee generally attends evening classes in voca-
tional schools.

Employment 1968 . . . .. .. .. .. ... 14,500
Projected 1980 requirements . .. . . ... ... ... 18,000
Percent growth, 1968-80 . . . .. ...... .. ... 24.1
Annual openings, 196880 total . . . ... ... ... 500

Growth ... . . .. i i e 300

Replacemien’s . ... . .. ..o i i v s 200
Available training data . . .. ... ... ... -

Floor covering installers. Employers prefer that floor
covering installers have a high school education. Al-
though many workers acquire their skills through in-
formal training, a 3-to-4 year apprenticeship program,
including related classroom instruction, is recommended.
Training may also be obtained through formal on-the-job
training. Some skills of the trade may be acquired
through vocational school courses.

All Construction
industries industry
Employment 1968 ... ..... 37,000 26,000
Projected 1980 requucment.) 47,000 33,000

50

Percent growth

Annual openings, total .. ..o 1,700
Growth _ . ... e 800 i75
Replacements . ., . . .. .. 900 675

Available training data . . .. ..
Glaziers (construction). Although many learn the
trade informally on thc job, a 3-year apprenticeship is
,,,,,, the 1960%, completions of
apprennceshlp programs numbered about 45 percent of
openings resulting from growth and death and retire-
ment of glaziers in the construction industry, but some of
these apprentices work outside of consiruction. A high
school diploma or its equivalent is required for entry to
apprenticeship programs.

Employment 1968 and projected 1980 requirciments

Employment 1968 .. ...... 9,000
Projected 1980 requitcments 13,000
Percent growth .. .. ... ... 44 .4
Annual openings, total . . .. .. 300
Growth . .. .......... 350
Replacements . . . . .. ... 150
Employment 1960-68
Employment 1960 . ....... 5.000
Employment 1968 . .. ..... 9,000
Percent growth . . ........ 80.0
Annua! openings, total | o 500
Growth . . ........... 400
Replacements . . . . .. . .. 10¢
Available training data:
Appienticeship com-
pletions .. .... 217 (1969) 225 (annual
average
1961-68)

Lathers. Although many lathers acquire their skills
informally on the job, a 2-year apprenticeship is recom-
mended. During the 1960’s, apprenticeship completions
numbered about 40 percent of openings resulting from
growth and death and retirement. A high school educa-
tion is encouraged.

Employment 1968 and projected 1980 requirements

Al
industriest
Employment 1968 .. ...... 30,000
Projected 1980 requirements 38,000
Percentgrowth . ......... ° 267
Annual openings, total . .. ... 1,250
Growth . . . . ... ... .. 650
Replacements . . ... ... . 600
Employment, 1960—68
Employment 1960 ... .. ... 27,000
Employment 1968 . . ... ... 29,000
Percentgrowth . ......... 7.4
Annual openings, total . ... .. 750
Growth . . ... ........ 250
Replacements . .. ... ... 500
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Availuble training data:
Apprenticeship com-
pletions 145 (1969) 310 (annual
average

1961--69)

' Nearly all are employed in the construction industry.

Operating engineers. A 3-year apprenticeship program
is the recommended training. A high school education or
its equivalcnt is rEquircd for entry to these prcgrams

(Gperatmg engmeers assistants), and helpgrs to heavy
cquipment repairmen who demonstrate the initiative and
skill to be given instructions by experienced operating
engineers. Some skills of the trade may also be acquired
thr’r;mgh vocational school courses.

All Construction
industries industry
Employment 1968 .. .. .. .. 285,000 220,000
Projected 1980 requirements 410,000 300.000
Percent growth e 43.6 36.4
Annual openings, total .. .. .- 14,800 10,000
Growth . . ... .... .. . 10,400 6,700
Replacements . .. ... ... 4400 3,300
FEmplayment, 1960—68
Employment 960 ........ 210,000
Employment 1968 ... ..... 285,000
Percent growth e e e e e - 35.7
Annual openings, total 12,500
Growth .. ... .. ... .. 9,400
Replacements . . .. ... .. 3,100
Available training data:
Apprenticeship com-
pletions . .. ... ..... 829
MDTA enrollment
(OITY .. v i oo s s 800
Vocational education
completions:
Secondary . ... ... .. 103
Post-sccondary . . .. .. 299

Painters and paperhangers. A high school education is
preferred but uot essential for painter and paperhanger
employment. Although a 3-year formal apprenticeship
program including related classroom instruction is
recommended, training may also be obtzained informally,
on the job. During the 1960’s, apprenticeship com-
pletions numbered -only about 7 percent of openings
resulting from growth and death and retirement. Some
skills of the trade may be acquired through vocational
school courses.

Employment 1968 and projected 1980 requirerents

All Construction
industries industry
Employment 1968 . .. ... .. 430,000 300,000
Projected 1980 requirements 510,000 350,000
Percenigrowth .. ....... 18.6 16.7

Annuzl openings, total ... L. 18.200 12,300
Growth . ... ......... 6,700 4,200
Replacements . . . . . .. .. 11,500 8,100

Employment 196068

Employment 1960 . . .. .. .. 415,000
Employment 1968 .. .. .. .. 430,000
Percentgrowth .. ... ... .. 3.6
Annual openings, tatal . . .. .. 12,500
Growth . .. .. ... ..... 1,900
Replacemenis . .. . .. ... 10,600

Available training data:
Apprenticeship completions . 829 (1969) 860 (annual

average

1961-68)
Vocational education com-
pletions:
Secondaty - . - - - - .. . 405
Post-secondary . . ... . 33

Plasterers, A 3 to 4 year apprenticeship including
classtoony instruction is recommended for work as a
plasterer. Skills may also be afuired on the job by
working as plasterers’ helpers or laborers. Some skills of
the trade may also be acquired through vocational
school courses.

Employment 1368 and projected 1980 requiremerits

All Construction
industries industry
Employment 1968 . ....... 40,000 35,000
Projected 1980 :equlrcments 40,000 35,000
Percentgrowth . .. ... ... D 0
Annual openings, total . . .. .. 700 600
Growth . .. .. .« cnn .- 0 0
Replacements . . ... ...« 700 600
Employment 1960-68
Employment 1960 ... .. ... 50,000
Employment 1968 . . ... ... 40,000
Percentgrowth . . ... ..... =20.0
Annual openings, total . ... .. -450
Growth . .. .o oo v -1,250
Replacements . . ... .. .. 800
Available training data:
Apprenticeship com-
pletions - . .. .. ... ... 228 (1969) 248 (annmnal
average
1961-68)
Vocational education
completions:
Secondary . ........ 26
Postssecondaiy . . ... - 11

Plumbers and pipefitters. A S5-yesr apprenticeship
including related classroom instruction is recommended
for these jobs. Plumbing and pipefitting skills also may
be acquired informally on the job. Some skills of the
trade may be acquired through vocational school
courses. Some iocalities require workers to pass a
licensing examination.
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Employinent 1968 and projected 1980 requirements

informally on the job. Skills of the trade may also be

Ail Construction acquired through vocational school courses.
Industries industry . ] . . .
Employment 1968 .. ... .. 330,000 210,000 Employnicnt 1968 and projected 1980 requirements
Projected 1980 requirements 475,000 285,000 All Constriiction
Percentgrowth .. .. ... .. . 43.9 35.7 industries industry
Annuzl openings, total . ... .. 19,500 10,800 Employment 1968 .. .. .. .. 50,000 40,000
Growth .. ... .......- 12,100 6,200 Projected 1980 requirements 70,000 55,000
Replacements . .. . .- .- - 7400 4,600 Percent growth .. ........ 40.0 37.5
NPT T Annual openings, total . . .. .. 2,500 2,000
Employment 196065 Growth o 1,700 1,250
Employment 1960 .. ... ... 325,000 Replacements . .. .. .. .. 200 750
Fmployment 1968 ... ... .- 330,000
Percentgrowth .. ...... .. 1.5 Employment, 196068
Annual openings, total . . .. .. 6,700 Employment 1960 .. .. .... 45,000
Growth . . ... ... v 600 Employment 1968 . . ... ... 50,000
Replacements . ... ... . - 6,100 Percent growth e 4.2
o o Annual openings, total . . . . .. 1,200
Available training data: Growth . . . oot 500
Apprenticeship com- o Replacements . . . .. .. .. 700
pletions .. ......... 42888(1969) 3,248 (annual .
average Available training data:
. . 1961-68) Apprenticeship com-
Vocational education Pletions . .. ... ... .. 2,544 (1969) 1829 (annual
complctions: ' average
Secondary . ... .- - - - 725 1961-68)
Post-secondary . ... .. 162 Vocational cducation
completions:
. anticeshin i : Sccondary ... .. ... - 1,388
Roofers. A 3-year apprenticeship including related Post.sccondary o oo 54

classroom instruction is recommended for this work.
Training also may be acquired informally on the job. A
high school education or its equivalent is desirable for
roofers.

Employment 1968 and projected 1980 requirements

Stonemasons, marble serrers, tilesetters, and terrazzo
workers. A 3-year avprenticeship program including
related classroom instruction is recommended for these
jobs. However, many persons acquire their skilis through
on-thejob training. A high school education or its

All Construction . . )
industries industry equivalent is desirable for this wor k.

Employment 1968 .. ... ... 55,000 50,000
Projected 1980 rcquirements 80,000 70,000 Employment 1968 . .. .. ... . ... 30,000
Percent growth . . .. .. .. .. 45.5 : 40.0 Projected 1980 requirerments . .. . . .. .. ... 35,000
Annual openings, total . . .. .. 3,000 2,500 Percent growth, 1968-80 . . ... .. ... ... .. 16.7
Growth . . ......... .. 2,100 1,700 Annual openings, 1968—80 total . .. ... .. - ... 850
Replacements . .. ... .. 200 800 Growth . . . . i i v i i i i e s 350
Employment, 1960~68 Replacements . .. . ... ..o v e 500
Employment 1960 . ... .. .. 50,000 Available training data . . . .. oo e s e e -

Employment 1968 ... ... .. 55,000

Percent grgwth e e e e e 10.0 - — T PN ST N T ol
Annaal apenings, total - ... 1,306 Structural-, ornamental-, and reinforcing-iron work-
Growth « o v v e e e 600 ers, riggers;, and machine movers, A 3-year apprentice-
Replacements . .. ... ... 700 ship program including related classroom instruction is
Available training data: rfécm'n.mended forﬁ these jobs. Durmg the 1960’s, appren-
Apprenticeship com- ticeship completions numbered about 40 percent of
pletions .......... 266 (annual average 1961-68) openings resulting from growth and death and retire-

Sheet metal workers. A 4-year apprenticeship program
including related classroom instruction is recommiended
for sheet metal workers. During the 1960’s, the number

ment. However, many workers acquire skill on the job.
A high school education or its equivalent is desirable.

Employment 1968 and projected 1980 requirements

of apprenticeship completions totaled more than open- o dﬁ;gries C"l’:gz ‘s‘fg"”
ings for sheet metal workers in the construction in- Employment 1968 . . . . . . .. 75,000 45,000
dustry, but many individuals comgpleting the training Projected 1980 requircments 103,000 70,000
:,vént in.t,o 0t,he§ industries, A h:g,h school n:dqx;at.irqlil?r iﬁ:ﬁi{l‘l‘ srpi‘:xtxls el 3?9068 3,50563
its equivalent is required for entry to apprenticeship Growth .« o oo e 2500 2100
programs. Many workers in this trade acquire their skill Replacements . . .. v v oo s 1,400 900
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Lmploviient 196068

Employment 1960 .. ... ... 65,000
Employmeni 1968 .. ... . . . 75.000 -
Percentgrowth . . . ... .. .. 154
Annual openings, total . . .. .. 2,400
Growth . .. ... s 1,300
Replacements . . ... .. .. 1,100
Available training data . . . . . . —

Machining occupations

All-vound machinists. Although a 4-year apprentice-
ship is the best way of learning the machinist trade,
many persons qualify through years of experience in
machining jobs. A high school or vocational school
educaticn that includes courses in mathematics, physics,
or machine shop is helpful. A typical apprenticeship lasts
about 4 years and includes 8,000 hours of shop training
and 570 hours of related classroom instructios.

Employment 1968 and projected 1980 requiremenis

Employment 1968 . .. .. ... 400,000
Projected 1980 requirements 450,000
Percentgrowth ... ... .. .. 12.5
Annual openings, total . . .. .. 12,600
Growth . .. ... ... ... .. 4.200
Rerlacements .. ....... 8.400

Employment 1960—-68

Employment 1960 .. ...... 300,000
Employment 1968 .. .. ... . 400,000
Percent grc\wth e e e 333
Annual openings, total . . .. .. 19,300
Growth . . .. .. .o 12,500
Replacements . . .. ..... 6,800
Available training data:
Apprenticeship com-
pletions .- ... .....- 3,527 (1969) 1,581 (an-
nual av-
crage
1961-68)
MDTA enrollment
((o 2y 15 1,900
Institutional . ... .. c e 1,800

Layour men, From 6 to 10 years’ training and
experience are needed to develop the skills required for
this occupation. A machinist apprenticeship or equiva-
lent knowledge of machining operations is necessary. A
layout man must be trained in mathematics; blueprint
reading; and the use of precision-measuring tools.

Employment 1968 . . ... ....... R
Projected 1980 requirements .+ . . .. oo h v oo - s ")
Pereent growth, 1968-80 . .. ... ... )
Annual openings, 1968—80total . . . .. .. .. ... .o ")

Growth . . . o v e it e e s ")

Replacements . .. oo . h i h o i s e e ")
Available training data . . . .. . ... oo —

[neluded in all-round machinists’ total.

g o
'y
1

_M
]

Instrui.ent  makers—mechanical.  Mest  instrument
makers learn their trade through apprenticeships. A
typical 4-year apprenticeship consists of about 8,00C
hours of shop training and 570 hours of classroom
instruction. Shop training includes the use of hand and
machine tools and measuring instruments; classroom
instruction covers subjects such as mathematics, physics,
blueprint reading, chemistry, and electronics. Employers
generally prefer that apprentices have a high school

education, including courses in algebra, geometry,
science, and machine shop worl.
Employment 1968 . . . ... oo s ]
Projected 1980 requirements . .. . .. ..o - M
Pmccntgmwth 1968 80 )
. )
Gmwth )
chlﬂcgmcnts,.,;..,.i......,;..,,.. ")
Available training dst . - . L0 oo e e e e e e e s -

' Included in all-round machinists’ total.

Setup men (machine tools). A set-up man usually
must qualify as an all-round machinist or skilled machine
tool operator. A set-up man must have thorough training
in the operation of cne or more kinds of machine tools;
reading blueprints; and making computations to select
speeds and feeds for machine tools.

Employment 1968 . . . ... ... ... .- 70,000
Projected 1980 requirements . . . .. .. ..o ... §5,000
Percent grcwth 1968—-80 . . ... . v i v v o n 26.9
Annual openings, 1968—80 total . . . ... .. .. .. 2,600

Growth . . . . . . i o e i s i e 1,500

Replacements e e e e e e 1,100
Available training data . . . . . .. Lo -

Tool and die makers. Tool and die making can be
acquired through formal 4 or 5 years formal apprentice-
ship or equivalent time on the job. Most employers
prefer apprentices who have a high school or trade
school education. Several years’ experience is necessary
to qualify for mare difficult work. Many metal machine
workers, after years of experience, take classroom train-
ing to become tool and die makers.

Employment 1968 and projected 1980 requiremeits

Employment 1968 .. ... ... 150,000
Projected 1980 requirements 160,000
Percentgrowth . ......... 6.7
Annual openings, total . ... .. 3,700
CGrowth .. ... .. ... ... 800
Replacements . .. ... ... 2,900
Employment, 1960-68
CEmployment 1960 140,000
LEmployment 1968 150,000
Percentgrowth . ... .. .. .. -
Annual openings, total . . .. .. . 3,800
Growth.. . .. ........ 1,300
Replucements . . . . . . . .. 2.500
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Available training data:
Appreniiceship com-
pletions . .. ... ... .. 4125 (1969) 1,873 (annual
average
1961--68)

Mechanics and repairmen

Air-conditioning, refrigeration, and heating mechan-
ics. Most air-conditioning, refrigeration, and heating
mechanics start as helpers and learn their skills on the
job. Increasingly, employers prefe: on-the-job trainees to
be high school graduates who have had courses in
mathematics, physics, and blueprint reading. Many high
schools and vocational schools offer courses to prepare
students for entry jobs as air-conditioning and refrigera-
tion mechanics or oil burner mechanics.

Employment 1968 _ . . .. .. oo 100,000
Projected 1980 requirements . . . ... e e 140,000
Percent growth, 1968-80 . .. ... ..o 40.0
Annual openings, 1968-80 total . ... ... ... 5,000

GrOWEH o v o e e e e e e e e 3,300

Replacements . . ..o i e e s s o e 1,700
Available training data . . . . ... a e e s -

Aircraft  mechanics. Aircraft mechanics must be
licensed by the FAA or the FCC. Mechanics may prepare
for the trade and their licenses by working as trainees or
apprentices, or as helpers to experienced mechanics. The
larger airlines train apprentices in a carefully planned 3-
or 4-year program of instruction and work experience.
For trainee or apprentice jobs, the airlines prefer men
who have a high school or trade school education
including courses in mathematics, physics, chemistry,
and machine shop. Other mechanics prepare for their
trade by graduating from an FAA-approved mechanics
school. Most of these schools have an 18 to 24-month
program. Several colleges and universities also offer
2-year programs that prepare the student for the FAA
mechanics examination.

Employment 1968 . .. ... .o oo 135,000
Projected 1980 requiremesnts .. ... ... ...« 230,000
Percent growth, 1968-80 . . ... ... ... - o 704
Annual cpenings, 1968—80total , . . .. ... ... 9,700

GIOWHh o« o v i v e e i e e s e s s 7,900

Replacements . . . .o w v s s o v o mm oo nes 1,800
Available tradning date . .o o 0oL o e s s -

Appliance servicemen. Appliance servicemen usually
are hired as helpers and acquire their skills on-thejab.
Trainees generally are supervised closely for 6 to 12
months. Some servicemen need up to 3 years’ experience
to become fully qualified. Many trainees take corre-
spondence courses or attend technical schools to im-
prove their skills.

Fmployment 1968 . .. .. ... v ve v 205,000
Projected 1980 requirements . . . ... o0 v e e 260,000
54

Percent growth, 196880 . .. ... ... o 26.8

Annual openings, 1968—-80 total . .. .. s e 8,7670!0
GIOWHL = o v o e e e e e s s e 4,600
Replacements . .. .. v s e 4,000

Available training data:
Vocational education completions:
SecondilV . . - - - s e s e e e 880
Post-sccondaly . . .« « o v v s v a s e oo s 1,781

Automobile body repairmen. Generally, 3 to 4 years
of on-thejob training is necessary to become a fully
qualified automobile body repairman. Most training
authorities recommend the completion of a 3- or 4-year
formal apprenticeship program as the best way to learn
the trade. These programs include on-the-job and related
classroom instruction. Although high school graduation
usually is not required for an entry job, most employers
consider this an asset.

Employment 1968 and profected 1980 requirements

Employment 1968 100,000
Projected 1980 requircments 125,000
Percent growth . . ... ... .. 25.0
Annual openings, total . . .. .. 3,500
Growth . . ... ..o 2,100
Replacements . . ... .. .- 1,400
Employment, 1960—68
Employment 1960 .. .. .. .. 86,000
Employment 1968 . ....... 100,000
Percentgrowth ... ....... -
Annual openings, total .. .. .. 3,000
Growth . . . .« « oo v v a 1,800
Replacements . . ... .. .. 1,200
Available training data:
MDTA enroliment
oI ... ... R 2,000
Institutional . .. ... .. .. 3,900
Apprenticeship com-
pletions . ....... ... 211(1969) 163 (annual
average
1961-68)
Vocational education
completions:
Secondary . ........ 4,164
Post-sccondary .. . ... 1,586

Automobile mechanics. Most automobile mechanics
learn the trade through 3 to 4 years of on-thejob
experience. An additional year or two usually is needed
to learn a specialty, such as automatic transmission
repair. Most training authorities recommend completion
of a 3- or 4-year formal apprenticeship program as the
best way to learn this trade. Work experience as 2
gasoline service station attendant, training in the Armed
Forces, and courses offered at high schools, vocational
schools, or private trade schools are helpful.

Employment 1968 and projected 1980 requirements

615,000

Employment 1968 .. ......
745,000

Projected 1980 requireménts
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Percentgrowth .. .. ...... 21.1

Annual openings, total . ... .. 20,050
Growth . ... ... ... ... 11.300
Replacements . . . ... . . - 8,750

Employment, 1960-068

Employment 1960 .. .. .. .. 535,000

Employment 1968 . . .. .. .. 615,000

Percentgrowth .. . .. ... ..

Annual openings, total . . . . .. 17,300
Growth . . .« v« v v v - 10,000
Replacements . . . . ... . - 7,300

Available training data:
MDTA enrollment

oIm ... . 2,200
Institutional . ... ... ... 9,700
Apprenticeship com-
pletions ... ........ 1,017 (1969) 524 (average
annual
1961-68)

Bowling-pin machine mechanics. Pinsetting machine
mechanics learn their skills at schools maintained by
bowling-machine manufacturers. To become a trainee at
a factory school, candidates usually must be 16 years
old, and take written tests of mechanical ability and
personality traits. After attending factory schools,
trainees need several months of on-thesjob experience.
Employers prefer to hire persons who are high school
graduates.

Employment 1968 . . . . .. ... .. .. ... 6.500
Projected 1980 requirements . . . .. .. .. .. ... 6,000
Percent growth, 1968-80 . . . .. .. ......... =7.7
Annual openings, 1968—80total . . . . ... ..., . 50

Growth . .. .0 o v v v e me s e e -50

Replacements...........;”.,.,.. 100
Available trainingdata . . .. ... ... ... - —

Business machine servicemen. Most business machine
servicemen acquire their skills through on-the-job train-
ing and work experience following instruction in
manufacturer’s or dealer’s training schools. Employers
prefer trainee applicants who are high school graduates
and under 30 years of age, although candidatcs having
unusual mechanical aptitude or related work experience
may be accepted without meeting these requirements. A
serviceman usually needs 1 to 3 years of practical
experience and on-thejob training following a formal
training program before he is considered fully qualified.

Employment1968 . . . ... .. ... ..o 115,000
Projected 1980 requirements . . . . . oo s s 200,000
Percent growth, 196880 . . . . ... . ... .. .. 73.9
Annual openings, 1968—80 total . . . . .. ... ... 8,500
Growth ........... 7,100
Replacements . . . . . ... s inneecran 1,400
Available training data:
Vacational education completions:
Secondary . .. ... - a - e is s 3719
Postsecondary . . . . - .- . .0 o0 ook 119

5,' sg.

FElectric sign servicemen. Most electric sign servicemen
are trained on the job; generally, 3 years of on-thejob
training are required to become fully qualified. Some
gualify through apprenticeship programs that combine
on-the-job training and classroom instruction and last 3
to 5 years. Employers prefer to hire high school
graduates, Many cities require servicemen to have
licenses. An applicant can cbtain a license by passing a
compreiiansive examination in electrical theory.

Employment 1968 . . . .. ... ... .. ... ... 6.100
Projected 1980 requirements . . . . . .. .. ... .. 8,200
Percent growth, 1968—80 . . ... ... ... .. ... 34.4
Annual openings, 1968-80total . . .. ... .. ... 300

Growth . ........ e e e e 200

chhmunems;.........i.;i.i.,,. 100
Availgble training data . .. ... ... ..o —

Farm equipiment mechanics. Most farm equipment
mechatics begin as helpers and learn their skills on the
job. Generally, at least 3 years of on-the<job training is
necessary before a person can become a qualified
mechanic. Some mechanics have completed a 3 to 4 year
apprenticeship program that includes on-the-job training
and related classroom instruction.

Employment 1968 . . ... ... ... ... ..... 40,u00
Projected 1980 requirements . .. .. .. .. ... 45,000
Percent growth, 1968—-80 . . . . .. R . 12.5
Annual openings, 196880 total e 1,100

Growth . . ... .. . e 400

Replacements 700
Available training data . . . . ... Lol e s -

Industrial machinery repaivmen, Most workers who
become industria! machinery repairmen begin as helpers
and acquire their skills through several years’ experience
on the job. Others learn their trade through 4-year formal
apprenticeship programs consisting of on-the-job training
and related classroom instruction.

Employment 1968 . . . .. .. ....... . ..... 175,000
Projected 1980 requirements . ., ... ... . 220,000
Percent gtnwth 1968-80 . . .. . ... ... 257
Annual openings, 1968—80 total . .. ... ... ... 7,500

Growth . ............. e e e e 3,750

Replacements . .. .. ... ..:::os=xon 3,800
Available training data . . . .. .. ... .. -

Instrument repairmen. Instrument repairmen may
learn their trade on-the-job or through formal appren-
ticeship programs. Apprenticeships generally last 4 years
and combine courses with actual work experience. Some
train for instrument repair work in technical institutes or
junior colleges. These schools offer programs that
usually last 2 years and emphasize basic. engineering
courses, science, and mathematics. Men hired as tzainees
or apprentices generally must be high school graduaies.
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Fmployment 1968 . . . .. ... . ... ... ..., 45,000
Projected 1980 requirements . . . ... ... ..... 120000
Percent growth, 1968-80 . . . . .. ... ... 1.2
Annual openings, 196880 total . . . .. .. ... 4,600
Growth . .. .. ...... ... ... .. ..... 2,900
Replacements .. . ... .. ... .o e 1,706

Available training data:
Vocational education completions:
Sccondary ... ... h . i e s e s s 232
Postsecondary . .. ... ... e e 211

Muainienance electricians. Maintenance electricians
learn the skills of their trade on the job or through
formal apprenticeship programs. Apprenticeships usually
last 4 years and combine on-the-job training with
classroom instruction in related technical subjects. More
than 4 vyears generally are required to become a
maintenance electrician informally, on the job. A
growing number of cities and counties require elec-
tricians to pass a comprehensive examination and get a
license.

Employment 1968 . . . .. ... ... ... ..., 240,000
Projected 1980 requirements . . ... ... ... ... 305,000
Percent growth 196880 . . ... .. e e e e 27.1
Annual openings, 1968—80total . . ... .. .. ... 9.900

Growth . ... ... ... ... 5,400

Replacements . . . ... .- i oo e 4,500
Available training data . .. .. .. .ol —

Miflwrights. Millwrights acquire their skills va the job
or through apprenticeship programs. Apprenticeships
generally last 4 years and combine shop training with
related classroom instruction. Many companies require
that apprentice applicants be high school graduates
between the ages of 18 and 26. High school courses in
science, mathematics, mechanical drawing, and machine
shop are important for the prospective millwright.

Employment 1968 . . . .. .. ... ... ..ot 75,000
Projected 1980 requirements . .. 85,000
Percent growth, 1968-80 . . . .. .. e 133
Annual openings, 1968--80 otal e 2,400

Growth . .. ...« 200

Replacements . . . .. .. oL s 1,500
Available training data . . . .. .. L oL -

Television and radio service technicians. Workers may
qualify as telsvision and radio service technicians
through technical. vocational, or high school training in
electronics subjects, mathematics, end physics. Two or 3
days’ combined training and on-the-job experience are
needed to become a qualified technician. Home study
courses zlso are helpful. Young men often gain ex-
perience in servicing electronic equipment through
military service.

Employment 1968 . . . ... .. .. e e e 125.000
Projected 1980 requirements . .. .. . ... ..... 145000
Percent growth, 1968-80 . . . .. ......... .. 16.0
56 -

in

Annual opznings, 1968—-80total . .. ... ... 3.000

Growth . . . . . ... it i 1,700
Replacements e e e e e e e .- 1,300
Available training data . . . .. . ..o e o -

Truck mechanics and bus mechanics. Most truck or
bus mechanics learn their skills on the job. Generally, 3
to 4 years’ experience is necessary to qualify as an
all-round mechanic. A formal 4-year apprenticeship is
the recommended way to learn these irades. Typical
apprenticesiips consist of about 8,000 hours of shop
training and 576 hours of related classroom instruction.
For entry jobs, employers usually seek high school
graduates who are at least 18 years of age. High school
or vocational school courses in automobile repair, and
mathematics are useful. For some jobs that require
driving, the mechanic must have a State chauffeur’s
license or meet qualifications for drivers established by
the U.S. Department of Transportation.

Employment 1968 . .. ................. 110,000
Projected 1980 requirements . . ... . ... .. ... 130,000
Percent growth, 1968-80 . . .. ... ... e 18.2
Annual openings, 196880 total ... 2,900

Growth . . . . . . i it o it s s s e s 1,400

Replacements ... ... e e e 1,500
Available trainingdata . .. .. ... -

Vending machine mechanics. Although not required,
many beginning vending machine mechanics are high
school graduates. High school or vocational school
courses in electricity and machine repair are helpful.
Mechanic trainees acquire their skills by working 6
months to 2 years on the job or by attending manu-
facturer-sponsored training sessions. A commicrcial
driver’s license and a good driving record usually are
required for vending machine repair jobs.

Employment 1968 .. ... ............. . 16,000
Projected 1980 requirements . .. . ... e .. 20,000
Percent growlh 1968-80 . ...........- . 25.0
Annual openings, 196880 total © v 650

Grcwtlm...i.....,,.,.;.; ....... 350

Replacements . . . . . oo Lo v o s e e 300
Available training data . . . .. .. ..o -

Watch repairmen. Many persons prepare for this trade
through courses given in private watch repair schools or
public vocational high schools. Some are trained in-
formally on the job or through formal apprenticeship.
Although not required, students i most watch repair
schools are high school graduates. A few Slates require
watch repairmen to pass a qualifying examination and
obtain a license.

Employment 1968 . ., .. ... oo 20,000
Projected 1980 requiremients . . . . .. .. 21,000
Pcreent growth, 1968-80 . .. .. . ... ....... 50



Aruitoxt provided by Eic:

Annual openings, 1968-80 total . .. . - - . - ... 1,400
Growth .« . v it i i e e e e e 800
Replacements . . .. v oo v v s m oo m 600

Available training data . .. .. ... e oo —

Printing (graphic arts) occupations

Bookbinders and related workers. A 4- or 5-year
apprenticeship that combines on-the-job training with
related classroom instruction generally is required to
qualify as a skilled bookbinder. Apprenticeship appli-
cants usually must have a high school education and be
at least 18 years of age. For the less skilled bindery
occupations, the training period may last from several
months to 2 years.

Employment 1968 and projected 1980 requirements

Employment 1968 . . ... ... 30,000
Projected 1980 requirements . . 25,000
Pereentgrowth ... .. ..« .. =16.7
Annual openings, total . . . . .. 400
Growth .. ... ..... Ca -400
Replacements . . . . . .. - . 800
Ewmployment 1960-68
Employment 1960 . . ... ... 28,000
Employment 1968 . ... . ... 30,000
Parcent growth .. .. ... ... 7.1
Annual openings. total . . . . .. 1,200
Growth . .. .. .......: 300
Replacements o .. v v« 0 - s 900
Available training data:
Apprenticeship com-
pletions . .......... 315(1969) 228 (average
annuai
1961—-68)

Composing room occupations. Most compositors learn
their trade through apprenticeships that generally re-
quire 6 years of progressively advanced training
supplemented by classroom instruction or corre-
spondence courses. Some work as helpers for several
years or combine trade school and helper experience. A
typical apprenticeship program for compositors includes
instruction in elementary hand composition; page make-
up; proofreading; and intensive training in one or more
specialized fields. Applicants for apprenticeships usually
must be high school graduates.

Employment 1968 and projected 1980 requirentents

Employment 1968 . .. ... .. 190,000
Projected 1980 requirements 180,000
Percent growth .. . . .. .. .. =53
Annual openings, total . .. . .. 3,200

Growth . .« . -« o v e . -800

Replacements . . . . ... .. 4.000

Employrent 1960-68

Employment 1960 . . . ... .. 180.000
Fmployment 1968 .. ... ... 190.000
Pereentgrowth .. ...... .. 5.6

Annual openings, total . . .. .. 5.300
Growth . . . .. .. e s 1,300
Replacements .. . - . .. .- 4.000
Available training data:
Apprenticeship com
pletions .. ......... 837 (1969) 767 {average
annual
1961 -68)

Electrotvpers and stereotypers. Elestrotypers and
stereotypers usually learn their trades through apprea-
ticeships which last 5 or 6 years and includes training on
the job and ciasses in related technical subjects. Appren-
ticeship applicants usually must be at least 18 years of
age and have a high school education or its equivalent.

Employment 1968 and projected 1980 requirements

Employment 1968 .. .. .. .. 8,000
Projected 1980 requirements 6,000
Percent growth . .. ... .. .. -25.0
Annual openings, total . .. .. . -25
Growth ... .......... -175
Replacements . . ... .. - - 150
Employment 1960-68
Lmployment 1960 9.000
Employment 1968 e s 8,000
Percentgrowth . . .. .. ... - -11.1
Annual openings, total . . . ... 500
Growth . ... ... cc.. .. -1,200
Replacements . . ....... 1,700
Available training data:
Apprenticeship com-
pietions .. ......... 27 (1969) 80 (average
annual
1961 -68)

Lithogravhic occupations. A 4- or 5-year apprentice-
ship usually is required to become a well-rounded
lithographic craftsman. In this program, an apprentice
becomes famiiiar with all lithographic operations, al-
though the specific occupation in which he seeks
journeyman status is emphasized. Apprenticeship appli-
cants generally must be at least 18 years of age, high
school graduates, and in good physical condition.

Employment 1968 . .. .. ... ... ... 73,000
Projected 1980 requirements . . . .« .+ oo v o0 - s 50,000
Percent growth, 1968-80 . . . . .. ... .- 9.6
Annual openings, 1968—80 total . . . ... .. ... 1,800
Growith .. ... .... ... 600
Replacements . . . ... oo - oo s s e n ot 1,200
Available training data:
Apprenticeship completions . . .. ..o . 785

Photoengravers. Most photosngravers learn their skills
through a 5-year apprenticeship which includes at least
800 hours of related classroom instruction. Applicants
must be at least 18 years of age, have a high school
education or its equivalent, and know chemistry.
physics, and art. Credit for previous experience acquired
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in photoengraving work may shorten the required

apprenticeship time.
Employment 1968 . . .. ... .. ... .. .. 18,000
Projected 1980 requirements . .. .. . .. 18,000
Percent growth, 1968=80 . . 0.0
Annual openings, 1968-80 total . 300
Growth ........ 0
*cplacements 300

Availuble tiaining data:
54

Apprenticeship completions

Printing pressmen and assistants. The most common
way of learning the pressman’s trade is through a 2- to
5-year apprenticeship that combines on-the-job trammg
and related classtoom or correspondence school work.
Some workers learmn the skills as helpers or press
assistants or through a combination of work experience
and training in vocational or technical schools. A high
school education or its equivalent generally is required;
courses in physics and chemistry are recommended.

Employment 1968 and projecred 1980 requiremiciits

Employment 1968 . . .. .. .. 90,000
Projected 1980 requirements 105,000
Percent growth .. ... . .. .. 16.7
Annual openings, total . . . . .. 2,850
Growth . .. ...... Ce 1,250
Replacements .. . ... ... 1,600
Employment 196068
Employment 1960 . ... .. .. 76,000
Employment 1968 . .. ... .. 90,000
Percentgrowth .. .. .. ... 184
Annual openings, total . . .. .. 3,100
Growth . . - .. .. ... ... 1,800
Replacements . . ... .. .. 1,300
Available training data:
Apprenticeship com-
pletions . .......... B826(1969) 538 (average
annual
1961-68)

Telephone industry occupations

Central office craftsmen. The telephone companies
usually hire inexperienced men to train for skilled jobs
in central offices. Applicants for these jobs must have at
least a high school or vocational school education.
Telephone training and experience in the Armed Forces
or technical training beyond high school may be helpful.

Employment 1968 . . ... ... ... ... ... 80,000
Projccted 1980 requirements . . ... ... ... ... 92,000
Percent growth, 1968-80 . .. ... ... .....:. 15.8
Annual openings, 1968—80total . . . ... ... ... 2,700

Growth . . . . . o i it e s e s e e e s s 1,000

Repla,;emcnts.....,@,.;,..,...,,. 1,749
Available training data . . . . ... .. ... ... -

Central office equipment installers. Applicants must
have a high school or vocational school education. Men
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with some college education, especially those with

engineering training, often are hired for these jobs.

Employment 1968 . . . .. ... ... ... ..., 22,000
Piojected 1990 requirements . . .. . . ... .. ... 22,000
Percent growth, 1968--80 . . .. ... ... ... ... 0.0
Annual openings, 196880 total . . . . ... .. ... 400

Growlh . . .. ..o 0

Replacements 400
Available training data . . . . ... ... oo ==

Linemen and cable splicers. Telephone comparies
train high school or vocational school graduates as
linemen 4nd cable sphcers Men whc have xecewcd

Employment 1968 . .. .. ... oo 40,000
Projected 1980 requircments . . . .. . ... .. ... 39,000
Percent growth, 1968—=60 . . . . ... ... .. .... 6.8
Annual openings, 1968-80 totdl e e e e e e 600

Grow'h - . ... e e 200

Replacements ... oo oo e el L 400
Available trainirg data . . . . ... .o oo oL -

Telephone and PBX installers and repairmen. The
minimum educational requirement for telephone PBX
installers and repairmen is a high school or vocational
school education. Telephone companies give classroom
and on-thejob training to inexperienced men. These
workers continue training to qualify for more difficult
assignments.

Employment 1968 . .. ... ... .. ... ... 86,000
Projected 1980 requirements . . ... ... oL 100,000
Percent growth, 196880 . .. ... ... .. ..... 16.9
Annual openings, 196880 total . oo e 3,000

Growth . .. . . . @ i i i i e st e e s 1,200

Replacements . .. .. ... ..« n.. . 1,800
Available training data . . . ... ... ... ... .. —

Other crafts occupations

Automobile trimmers and installers (automobile up-
holsterers). A high school education is desirable but not
essential. High school and vocational school courses in
furniture upholstery provide valuable training; courses in
mathematics also are helpful. Although a small number
of workers learn through 3- or 4-year apprenticeships,
most automobile upholsterers learn their skills on the
job.

Fmployment 1968 . ... .. ... .. ... ... ... 8.000
Projected 1980 requirements . . . .. ... ...... 10,000
Percentgmwth 1968-80 . . ... ... .. ... ... 25.0
Annual openings, 1968—80total . . . .. .. .. ... : 350

Growth . .. ...« i 175

Replacements . . .. ... oo v v n inxaa e s 175
Available training data . . . . ... ... —_



Rlacksmithis, Most workers enter this occupation by
obtaining jobs as helpers in blacksmith shops; others
enter through 3 or 4 years of formal apprenticeship
training.

Employment 1968 . . ... .. .ot on 15,000
Projected 1980 requirements . .. . . ... . - e 14,000
Percent growth, 196880 . . . .. .. .. - .. -6.7
Annual openings, 1968—-80 total . . . . . .. ... .. 500

Growth . .. . i e -100

Replacements .. ... o v o v e s e n o n s 600
Available training data . . . .. ..o - - -

Boilermaking occupations. Although many men work
as helpers to experienced boilermakers, and many layout
men and fit up men acquire skills on the jeb, training
authorities agree that a 4-year apprenticeship is the best
way to learn this trade. Most employers prefer to hire
beginning workers having a high school education.

Employment 1968 and projected 1980 requirements

Employment 1968 .. ... ... 25,000
Projected 1980 requirements 30,000
Percentgrowth .. .. ... 0.« 20.0
Annual openings, total . . .. .. 1,000
Growth . .. ... ..... - 400
Replacements . . . . . .. - . 600
Employment 196068
Employment 1960 . . ... ... 24,000
Employment 1968 . . ... ... 25,000
Percentgrowth .. ... ... .. 4.2
Annual openings, total . . .. .. 600
Growth . .. .. ... . .... 100
Replacements . . ... .. .. 500
Available training data:
Apprenticeship com-
pletions ........... 180(1969) 100 (average
annual
1961-68)

Dispensing opticians and optical mechanics. Although
most optical mechanics and dispensing opticians learn
skills on the job, training authorities agree that an
apprenticeship offers more job opportunities, security,
and advancement than learning on the job.

Employment 1968 . . . . ... .. ..o 22,000
Projected 1980 requirements . . . . ... ... s e 23,000
PercentgantthESSQ...E..,,....”.,, 4.5
Annual openings, 1968—80 total . ... .... ... . 500
(€375} /21 1 TP 100
Replacements . . . ... s s v v v v s on s 400

Available training data:
Vocational education camplﬁtmns
Secondary 44
Post-secondary . .. ..... e e e 71

Foremen. Most workers who are promoted to fore-
men are high school graduates who have learned their
skills on the job. Although fewer than one-tenth of all
foremen are college graduates, a growing number of

cmployers are hiring forcmen trainees with college
backgrounds.
Employment 1968 . . ... .. ... ........ . 1.444.000
Projected 1980 requirements . .. .. .. ... ... 1,730,000
Percent srowth, 196880 . . . . . e e e e e e 19;8
Aunnual openings, 1968-80total . . .. .. e s 56,200
Growth . . . . . . o e e 24900
Replacoments . .. . oo o oo o oo 32,000
Available training data . . . . . . ..o e sk —

Furniture upholsterers. The niost conimon way to
learn this trade is to comiplete on-the<job training in an
upholstery shop. Other ways of acquiring training are oy
working for furniture manufactureis in jobs closely
related to upholstering and through vocational or high
school courses. A few people acquire the necessary skills
through formal apprenticeship programs.

Employment 1968 . . ... ... ... .. ... 32,000
Projected 1980 requirements . .. .. ... ... .. 33,000
Percent growth, 196880 . . . .. e e e e 3.1
Annual openings, 1968=80total . . . .. . ... ... 800
Growth . . v v e e et e e e 100
Rc‘-p!accments.“..,”,......,@.“ 700
Available training data:
Vocational education completions:
SecondaTly . .. .. v v ue s e e 1,330
Post-sccondafy . . . v v o v i v ha e 332

Jewelers and jewelry repairmen. Young persons gener-
ally learn the jewelry trade either by serving a 3- to
4.year formal apprenticeship or through informal on-
thejob training while working for an experienced
jeweler.

Employment 1968 . .. . ... ... ...... C e 25,000
Frojected 1980 requirements . . . ... ... .. .. 25,000
Percent growth, 1968—-80 . . ..... ... a 0.0
Annual openings, 1968-80total . .. .. ... ... 200

Growth . .. . v e et e e e 0

Replacements - . .. .o v v i v o as s 200
Available training data . . . ... ... ... e -

Locomotive engineers. Firemen (helpers) who have
qualified for promotion are s2lected on a seniority basis
to fill engineer positions. To quahfyg the applicant must
pass a comprehensive examination.

Employment 1968 . . ... ........ e e 35,000
Projected 1980 requlrements e e e e e e e e e 33,000
Percent growth, 1068820 . ... ...... e -5.7
Annual openings, 1968—80total . . . .. .. ... .. i,330

Growth . . . .. . e e e e e e —150

Replaccments,.......,i.......,; 1,500
Available trainingdata . . . . ... . ... e e -

Locomotive firemen. Employers prefer applicants
who have a high school education or equivalent. Firamen
who have sufficient experience and seniority and who
pass qualifying examinations can be promoted to

g5



engineer. Newly hired firemen who have demonstrated
ability on trial irips and passed qualifying examinations
are subject to call for temporary work assignmeiis.

Empleyment 1968 . . .. ... ... oo 19,000
Projected 1980 requirements . . . . .. ... .. s 14,100
Percent growth, 1968-80 . .. .. .. .. ... ... -25.8
Annual openings, 1968-80total . . ... . ... ... ~200

Growlhh .« o v v v o e o e e e e e e s 400

Replacements .. .. ... ... ... 200
Available trainingdata . . . . o0 o o e - -

Motion picture projectionists. Most motion picture
theaters in urban areas are unionized, and young people
who aspire to work as motion picture projectionists in
these theaters must complete a period of apprenticeship.
A high school education is preferred by employers. Ina
non-union theater, a young man may start as an usheir or
helper and learn the trade by working with an experi-
enced projectionist.

Employment 1968 . . . .. .. ... ... 16,000
Projected 1980 requirements . . . .. .. . ... ... 18,000
Percent growth, 1968-80 . . . ... . ... ... ... 125
Annual cpenings, 196880 total . . . . .. ... ... 750

Growth . . . i ittt e 150

Replacements . . ... .... ... ... ... 600
Aviailable training data . . . .. .o oo 0L —

Shoe repairmen. Most shoe repairmen are hired as
heipers and receive on-the-job training in large shoe

Annual openings, 1968-80total . . . ... ... i.500
Growth . ... . .. o oo e Q
Replacements .« o v v v v oo e o 1.500

Available training dua:

Vocational education completions:
Secondary - . . L. L Lo e e 248
Postssecondary . « . . - . - ... oo 26

Shop trades (railroad). Apprenticeship training is a
common way of entering the railroad shop trades,
although mariy workers are upgraded from helpers and

laborers. Others enter the milroad industry as shop
craftsmen.
Employment 1968 . . . .. .. ... ... .. 87,000
Projected 1980 reguirements . . ... ... ... ... 85,000
Percent change, 1968-80 . . ... .. ... .::x:. -213
Annual openings, 1968-80iotal . . ... .. .. R 2,250
Growihh . . . . i i i e e e e e e ~150
chlaeements,;;.;‘...,.....,;..; 2,400
Available training data . . . .. .. ... .00 —_

Stationary engineers. Many stationary engineers start
as helpers or craftsmen in other trades and acquire their
skills informally on the job. Mast training authorities,
however, recommend formal apprenticeship training as
the best way to learn this trade. In selecting apprentices,
most joint labor-management apprenticeship committees
prefer high school or trade school graduates.

. - S L Employment 1968 . . . . . .. e e e e e e 266,000
repair shops. Some shoe repairmen learn this trade in Projected 1980 requirements . . - . -« . ... .« - . 275.000
vocational schools, Others enter the occupation through Percent growth, 196880 . . .. ... ... ... ... 58

srantirachitg fraimi i Annual openings, 1968—80total . . .. ... .. ... 7.5.5
apprenticeship training programs. oo s PSR 1250
- Replacements . . ... .. ...... ..., 5.800
Employment 1968 . . . ... ... .. ... ... . 30,000
Projected 1980 requirements . . . .. .. ... ... 30,000
Percent growth, 1968-80 . . . . ... ... ... C e 0.0 Aviilable trainingdata . . ... .. .. e e -
Operatives

These workers ordinarily receive only brief on-thejob
trainiﬂg The simplest repetitive and routine semiskilled
Even th@se _]DbS that reqmre a hlgher degree of skxll can
be learned in a few months. The ability to learn new jobs
quickly, thev’er is an important qualification for

Employment 1968 . ... ............... 13955000
Projected 1980 requirements .. . .. . ... .. .. 13,400,000
Percent growth, 1968 BO ........ . ... 104
Annual openings, 1968-80total . .. . ... ... 426,000

Growth . . . . . oo e e 120,000

Replacements . . ... .. oo iv o n o 306,000
Avgilable training data . . . .. oL s e e s —
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Driving oceupations

Busdrivers, intercity. Most companies prefer appli-
cants having a high school education or its equivalent.
Some States require the applicant to have a chauffer’s
license. All drivers must be 21 years old and meet
minimum health and experience qualifications estab-
lished by the U.S. Department of Transportation.
Applicants must have a good record and 1 year’s driving
experience. On-the-job training usually lasts for 2 to 6
weeks but can extend to 3 months.

Employment 1968 . .. ... ... ... ... 24,000
Projectcd 1980 requirements . . . ... ... ... .. 28,000
Percent prowth, 1968—80 . . . ... .. ... ... 17.5



Annual openings, 1968.-80 total . . . . s 900
Growth . .. . o e s 350
Replacements ... .o s s e e 550

Availablé Laning data . . . o -

Busdriver—local transit. Many employers prefer appli-
cants having a high school education or its equivalent.
Generally, 2 motor vehicle operator’s permit and 1 or 2
years of driving experience on some type of motor
vehicle are basic requirements. Most States require a
chauffer’s license. Most companies train new workers on
the job.

Employment 1968 . . . . . .. .o e 65,000
Projected 1980 requirements . . . o« oo v oo - s 56,000
Percent growth, 1968—80 . ... ...« -13.9
Annusal openings, 1968—80 total .. . .. .. ... 200

Growth . ... ........ -800

Replacements . ... .. oL cc e 1,300
Available training data . . . .. .0 oo - e e s =

Routemen. In most States, a routeman is required to
have a chauffer's license. Most employers require high
school graduation. Sales experience or a job as route-
man’s helper or work in a bakery, dairy, laundry, or dry
cleaning establishment are vaiuable qualifications. Most
companies train new workers on the job.

Employment 1968 . . . .. .. ..o 235,000
Projected 1980 requirements . .. .. .- -« .- ..« 250,000
Perccntgmwthlgég80.....5.,....;;., 5.1
Annual openings, 1968—80 total . . . .. .. ... .. 3,800
Growth . ...... e e e e e 1,000
Repldwmunts..,...i 2,800

Available training data . . . . . .0 0o s e s -

Truck drivers, over-the-road. Many employers require
at least a grade school education; others require 2 years
of high school. Driver training courses in high school,
driving schools, or technical vocational schools are
recommended. A course in automotive mechanics is
helpful. Some companies have formal testing and
training programs. At least 1 year of driving experience
is required and most States require a chauffer’s licensc.
Previous experience in local trucking is a vah vable
qualification.

Employment 1968 . . .. . o oo v v i s oo 642,000
Projected 1980 requirements . .. .. .o o oL e 800,000
Percent gmwth 1968-80 . .. ... ...« e 24.7
Annual openings, 196880 total . . . .. ... ... 21,600

Growth . .. .. .. ...... e e e e .. 13,200

Feplacements . .. ..o oo e g400
Available tepining data . . - . ... o - e e oo e —

Other operative occupations

Assemblers. Assemblers are usually trained cn the job
in a few days or wecks. High school graduates or workers

Aruitoxt provided by Eic: R

who have taken vocational school courses, such as
blueprint-reading, arc preferred by many employers
a'though a high school diploma is not usually required.

Employment 1968 . . . . ... .. v 785,000
Projected 1980 requirements . . oo vw o e e 850.000
Percent growth, 1968—80 . . . . ... .o 8.4
Annual openings, 1968--80 total . . .. . ... 26.000
Growth . . . . . oo v oo e 5,500
20,500

Replacements

Available troining data . . . .. .o a e s -

Taxi drivers. In addition to a State-issued chauffer’s
license, a taxi driver must have a special operator’s
license issued by the local police, safety department, or
Public Utilities Comrmission. Some companies teach the
applicant taxicab regulations and the location of streets.
Formal education seldom is required. However, many
companies prefer applicants who have at least an eighth
grade education.

Employment 1968 . .. ... ... ..ol .. 85,000
Projected 1980 requirements . . . ... ... c 2 ek 75,000
Percent growth, 1968—-80 . . .. .. ... .- .. -10.7
Annual openings, 196880 total . . . . . e e e 1,200
Growth . ......... ~700
Replaccmcntb;,,,...;.,,.......;. 1,900
Available trainingdata . . . ... .o e e —
Truck drivers, local, Some employers prefer ap plicants

who have completed 2 to 4 years of rugh school
Training is often informal. Applicants sometimes ride
with and observe an expetienced driver. Some companies
give a 1- or 2-day indoctrination course which covers
general duties, the efficient operation and loading of a
truck, company policies, and the preparation of delivery
forms and company records. A few receive training
sponsored by Federal Government programs.

Employment 1968 . . . ... ... 1,200,000
Projected 1980 requirements . . . . . .- - -0 e o 1,450,000
Percent growth, 196880 . ... .. ... ..o 219
Annual openings, 1968—80 total . . . .. .o ... 37,000

Growth . .. . v o i e e e e e e s 21,500

Replacements . ...« cc oo v e s s s 15,500
Available training data . .. .. ... .. e -

Automobile painters. Most automobile painters start
as helpers and acquire their skills informally by working
for 3 to <4 years with experienced painters. A smail
number learn through a 3-year apprenticeship. Appli-
canis having a high school education are preferred.

Employment 1968 . .. .. ... ..o 30,000
Projected 1980 requirements . . . .. .. .. cee s 35,000
Percent prowth, 1968-80 . .. . ... .. ... 250
Annual openings, 196880 total .. 1.200
Growth . .. .......... i SN 600
RUplCEmICNtS .+ v o v v v v s v s e v e e e e e N 600
Available training data . .. . ..o oo -
61
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Brakemen railroad. A high school education or its
equivalent is preferred. No previous training is required.
The usuval training is on the job and lasts about a year.

Employment 1968 . . . ... ... e e s 74,000
Projected 1980 requirements . . . . . . - - ... c.s 70,000
Percent growth, 196880 ... ... ... -52
Annual openings, 1968-80 toml e e e e 1,000

Growth . ... . i e -300

Replacements . . . . oo cv v v s e e e . 1,300
Available training data . . ... ..o —

Electroplaters. Most electroplaters learn their skills on
the job. Others train through a 3- or 4-year appren-
ticeship. High school, vocational school, college, and
technical institute courses in electroplating are useful.

Employment 1968 . . ... .. ... e e e e e 13,000
Projected 1980 requirements . . . . . .. .. .. ... 15,700
Pescent growth, 1968=80 . .. ............. 20.8
Annual openings, 1968—80total . .. .. . ... . .- 60~

Growth ......... 200

Replacements . .. .. ... e . 400
Available training data . . . .. ..o a0 e —

Gasoline and service station attendaits. A high school
education is preferred for these jobs. Most gasoline and
service station attendants acquire their skills on the job.
These workers must lhave a driver’s license, a general
understanding of how an automobile works, and a
knowledge of simple arithmetic. It usually takes from
several months to a year for a gasoline service station
a;tenda_ﬁ.t ta beccme fully qualiﬁed Forma] training for
oil companles ccmduct 2 to § weeks of formal tralnmg
programs for service station managers.

Employment 1968 . . . . ... ... ... ss 400,000
Projected 1980 requirements . .. .. ... ... ... 475,000
Percentgruwth 1968-80 ... .. .. ...+ .... 15.9
Annual openings, 1968—80 total . . . .. .. .. ... 10,900

Growth . ... ... ... .. s 6,200

Replacements . .. ...... ... ... .- 4,700
Available trainingdata . .. .. ... ... .. ... .. —_

Inspectors (manufacturing). Inspectors are usually
trained on the job for a brief period—from a few hours
or days to several months. Workers having a high school
education are preferred.

Employment 3968 . .. ... ... ..o 585,000
Projected 1980 requirements . . . .. ... ... ... 635,000
Percent growth 1968-80 . ... ... .. ... ... 8.5
Annual openings, 1968— BOtotal . v v v 19,200

Growth . ... . . i s e 4.200

Replacements;,..,.,.i....,.,...” 15,000
Available training data . . ... .. ... o000 -

Machine tool operators. Usually 1% to 2 years of
on-the-job training is needed for this work. Courses in
mathematics and blueprint reading are useful.
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ij;gtcd 1980 rcqmrumcnta ..............

Percent growth, 1968-80 . . . . . . ... 4.0

Annuul openings, 1968—-80 total . . . .. ... ... 10,500
Growth . . . . e e e e e e e e e e s 1,700
Replacements . .. .o ..o Lo 8,800

Available trafping data . . . .. ... oLl -

Meat cutters. Most meat cutters acquire their skills
either through a 2- to 3-year apprenticeship program or
on the job. Workers having a high school education arc
preferred. Training in mathematics, English, and the use
of power tools is helpful.

Employment 1968 . . ... ... ... 200,000
Projected 1980 requirements . . . .. . .. - - ..o 200,000
Percent growth, 1968—-80 . . . ... ... e .- 2.F
Annual openings, 1268—80 total .. ......... 4 500
Growth . . . v o v e o e e e e e s s s 400
Replacements . . . . oo v v s s x s oo nn e o 4,100
Available training data:
MDTA enrollment completions
Institutional . .. .. .-« ce . 630
Vocational education mmpk,tmns
SecondarV . .. .- e e ew s e e e 630
Postwecondary . . . . . . - .- o s a s e e 107

Photographic laboratory werkers. Although generally
is not required for semiskilled jobs in photographic
laboratory work, completion of tigh school frequently is
needed for advancement to supervisorv jobs. Generally,
the training time required to become a specialist in a
particular actmty is less than that needed to become an
aliround darkroom technician. Training on the job to
become a fully qualified darkroom technician usually
takes 3 or 4 years. Completion of college level courses in
this field is important for people aspiring to supervisory
jobs in photographic laboratories. On-thejob training for
workers in semiskilled photo lab occupations range
from a few weeks to several months.

Employment 1968 . . . .. .... ... .00 30,000
Projected 1980 requirements .. ... ......... 39,000
Percent growth, 1968—80 . .. ... ... ... ... 259
Annual openings, 196880 total . . . . ... ..... 1,600
Growthi .« v v v v v v s s s e e 750
Replacements . ... ... .. cxeo oo . 850

Available training data:
Vocational education completions: .
Secondary . . . . ..o .z ae s s e 711
Postsecondary . . . ¢ v v v 0 v v s san e 666

Power truck operators. Most workers can learn to
operate a power truck in a few days. It may take several
weeks, however, to learn the physical layout and
operation of a plant or other establishment and the most
efficient way of handling the matérials to be moved.

Employment 1968 . . ... .. ... .. e . 163,000

Projected 1980 requirements . .. ... ... ... .- 183,000

Percent growth, 196580 . .. ... .. ... ... . 12.2
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Annual openings, 196880 total . . . . . .. ... .. 4,100
Growth . . .« i e e e e e e e e e 1,500
Replacements .. . ..o oo 2,600

Available training data . . . . - - . .. .. R —

Production painters. High school graduation is not
generally required for a production painter. Most
workers in this field receive on-the-job training that lasts
from 2 weeks to several months.

Employment 1968 . . ... .. .. e 160,000
Projected 1980 requirements . . . . .. - - - - e 170,000
Pereent growth, 1968—80 . . ... ... .- 0o 8.5
Annual openings, 1968—-80 total . . . . .. ... ... 4,000

Growth . .. . o o e it e e e 1,100

Replacements . . ..« . oo v o s e s 2,900
Available training data . . . . . .. ..o o —

Signal department workers (railroad). Rzilroads pre-
fer that these workers have a high school education
or its equivalent. Knowledge of electricity and mechan-
ical skill are assets to young men seeking these jobs. New
employees are hired as heipers and after about 1 year of
training on the job they usually advance to assistant.
Openings for signalmen and signal maintainers are filled
by promoting qualified assistants according to seniority
rules.

Employment 1968 . . . ... ... oo 12,100
Projected 1980 requirements . . . . ... ... oo 11,600
Percent growth, 1968—80 . . . .. .. .. ... ... 4.5
Annual opcnings, 1968-80 total . . . .. . ... - -450

Growth . . o o e o s e e e e s s =550

Replacements . . .. ..o oc oot 100
Available training data . . . . . . s o000 s —

Stationary firemer (boiler) Some large cities and a
few States require stationary firemen to be licensed.
Although requirements differ from State to State, the
applicant usually must have the necessary experience
and pass an examination to qualify. Firemen sometimes
supplement on-thejob training by taking courses in
subjects such as practical chemistry; elementary physics;
blueprint reading; applied electricity; and the ‘heory of
refrigeration, air-conditioning, ventilation, and heating.

Employment 1968 . ... ... ... .- 73,000
Projected 1980 requirements . .. .. [ 58,000
Percent growth, 1968—80 . . . ... . .. ... .- . -20.6
Annual openings, 196880 total . ... ... ... .. -600

Growth . . . . i i i ittt -1;300

Replacements . .. ... ...:: 0o 700
Available training data . . . . ... ... e -

Waste water treatment plant operators. Entry jobs
generally do not require specific training, and most
operators learn their skills on the job. Most municipal-
ities accept men with less than a high school education;
howevé%x a number of large municipalities applicants

’gi :

P

must have a high school education or its equivalent.
Most States have certification programs that issue
qualification standards for operators. Sixteen Slates have
adopted mandatory certification, while voluntary certifi-
cation programs are in effect in 29 States.

Ciployment 1968 . .. .. .. .. .. ..... C e 23,500
Projected 1980 requirements . . . .. .. ... ... 40,000
Percent growth, 1968-80 . . . ... ... ... 689
Annual openings, 1968—80total . .. .. .. .. .. . 2,500

Growth . . . v o e e e e s e e e e 1,400

Replacements . . . .« v v v v e a v n s v on s - 1,100
Available training data . . . . ... ..o oo —

ployees usually receive their training on the job as
helpers.

Employment 1968 . . . .. .. ... .. 11,200
Projected 1980 requirements . . . . ... .- .- - 10,900
Percent growth, 196880 . .. . . .. ... . -2.7
Annual openings, 1968—8C total . .. ... ... .. 275

Growth . . . . i i i e et s s s -25

Replacements . .. .. ...« .-« 300
Available training data . . . . . . ... e —

Track workars (railroad). Track workers generally are
trained on the job. Up to 2 vems are required to learn
the skills of an all-round trackman. Most railroads seek
men between the ages of 21 and 45 who are able to read,
write, and perform heavy work. Applicants often are
required to take physica! examinations.

Employment 1968 . .. ... ... e e e e 57,000
Projected 1980 requirecments . .. .. ... o s 55,000
Percent growth, 1968=80 . . . . ... . ..o -3.7
Annual openings, 196880 total . .. ... ... ... 1,300

Growth . .. .« oo e o oo -200

Replacements . .. .. oo v v v oo s nn e 1,500
Available training data . . . . ... ..o s —

Welders and oxygen and arc cutters. Generally, it
takes several years of training to become a skilled
manual arc or gas welder, and somewhat longer to
become a combination welder. Some skilled jobs may
require a knowledge of blueprint reading, welding
symbols, metal properties, and electricity. Some of the
less skilled jobs, however, can be learned after a few
months of on-the-job training. For entry in manual
welding jobs, most employers prefer to hire young men
who have high school or vocational school training in

- welding methods. Before being assigned to work where

the strength of the weld is a highly critical factor,
welders may be required to pass a qualifying examina-
tion. Where critical safety factors are involved, certifi-
cation may be necessary. Some localities require welders
10 obtain a license before they can do certain types of
outside construction work.
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Imployment 1968 . . .. .. ... ... . 480,000
Projected 1980 requirements . .. .. ... .. 675000
Percent growth, 1968-80 . . . .. ... ..o 40.6
Annual openings, 1968— =80 . ... s R 23,000
GIOWED . o o o i s e e e e s 16,600
Replacements . ..« cv v v i s 7,000

Available training data:
MDTA enroliment complctions:

[ 1 1 O A 1,700

Institutional . . . . - - oo oo s 8,800
Vocational education completions:

Secondary .o a s s e s 6,596

Post-sccondary . . . . .+ . - e e 4,254

t aborers (Nonfarm)

Much of the work that nonfarm laborers perform
involves simple tasks that require little special training.
Brief instruction and a few hours of on-the-job training
usually are sufficient preparation for 1 jobasa nonfarrm
laborer.

Employment 1968 . .. .. . ... ... .- 3,555,000
Projected 1980 requirements . . . ... ... s s 3,500,000
Percent growth, 1968-80 . . ... ..o -1.5
Annual openings, 1968-8CG total . . . .. .. .. ... 60,000

Growth ......... -4,000

Ruplaccmentsi.,......,;....i...,. 64,000
Available training data . . . . . - .o o —
G4

Construction laborers and hod carriers. Little formal
training is required for work as a building or construc-
tion laborer. Emplovers generally seek young men who
are at least 18 years of age and in good physical
condition.

Employment 1968 . . ... ..o 750,000
Projected 1980 requirecments . .. ... ... ... 925,000
Percent growth, 1968-80 . . . ... .- ... 23.3
Annual openings, 196880 total . . .. . .. ... .. 29,000
Growth " .« oo v oo i s - 15,000
Replacements . .. ... ... e e 14,000
Available training data . . .. ... .. e e -
A
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Appendix A. Methodology arid Assumptions of Requirements Projections

The methods used to develop the projected 1980
requirements presented in this report are the same as
those used in other Bureau of Labor Statistics studies of
future occupational needs, The BLS has developed
projections that ercompass a number of interrelated
components and permit a comprehensive view of tomor-
row’s econom/ and its manpower needs. The projections
prepared by BLS cover labor force, hours of em-
ployment, output per manhour, potential demand, gross
national product or GNP, the composition of demand,
output and productivity by 82 detailed industry groups,
and employment in over 250 industries and in detailed
occupations.!

Projection methods

The first step in making industry and occupational
projections is to use statistics made by the Bureau of
Census of total population to the target year and its
composition by age, sex, and color. As a second step, the
Bureau of Labor Statistics develops projections of the
labor force by age, sex, and color on the basis of
population and changing labor force participation rates
for each group in th: population. These changes reflect a
variety of factors, including changing educational stan-
dards, retirement practices, and participation of women
in the labor force. Labor force projections are then
translated into the level of gross national product (GNP)
that can be produced by a fully employed labor force.
GNP is derived by subtracting unemployment from the
labor force and multiplying that figure by an estimate of
output per worker in the target year of the projection.
Calculations are not so simple as it may seem. Allowance
must be made for average growth in productivity and
expected changes in hours of work.

The next step is to distribute this potential growth in
real GNP among the major components of GNP:
consumer expenditures, business investment, govern-
ment expenditures—Federal, State, and local—and net
foreign demand. In distributing GNP among its com-

1 A summary report of all 1980 projections with a more
detailed statement on methodology has been published by the
Burcau dptitted, The U.S. Economy in 1980 (BLS Bulletin
1673). Y %
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ponents, alternati- s are considered.

After caleu..ag and distributing potentiel GNP
growth among its major categories, projections are
developed for each of the major demand categories, such
as the amount spent by consumers for food, clothing,
rent, automobiles, drugs, cosmetics, trips abroad,
medical expenses, and other goods and services. For each
of the major GNP demand categories, a different
procedure is followed in allocating demand to the
producing industry-

Once estimates are developed for the products or
service to be purchased, the production load is allocated
not only to the various industries which make the final
nroduct but also to the intermediate and basic industries
which provide raw materials, componenis, transporta-
tion, electric power, and other goods or services required
in making final products. For this purpose, the Depart-
ment of Commerce has developed an input-output table
for the economy of the United States. This table shows
transactions among industries; effects of such trans-
actions can be traced among industries.

Estimates of production in each industry are then
translated into employment requirements by projecting
changes in output per man-hour in each industry and
dividing ‘his figure into output. Changes in output per
man-hour are developed through studies of productivity
and technological trends in all industries. These studies
provide inputs to assess such things as potential competi-
tion among products, potential employment and eco-
nomic effects of new technologies and inventions, and
the effect of technological changes on the occupational
structure of industries.

As an independent check and to develop more detailed
industry employment projections than allowed for by
input-output tables, a regression analysis is conducted
relating production and employment in various in-
dustries against the levels of final demand and other key’
variables. Also, detailed in-depth studies are conducted
on several industries which encompass the development
of projectiors of requirements through the analysis of a
variety of economic variables. Results of the regression
analysis and input-output model are ecvaluated along
with detailed industry analyses to develop final industry
projections.

Projections of industry manpower requirements are
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then translated into occupational requircments. This
calculation is made through the use oi occupational
composition patterns for all industries in the United
States, which are suiamarized in the BLS Industry-Oc-
cupational Matrix. This matrix, which is divided into
120 industry sectors, shows the percentage composition
of employment according to 160 occupations. These
patterns are applied to current employment and to
projected requirements by industry to estimate current
employment and future requirements by occupation. In
making these projections, ailowance is made for
changing occupational structures based on studies of the
way each industry has changed in the past and is likely
to change in the future. To arrive at a total for the
economy, future cmployment requirements for each
occupation are aggregated across all industries.

For many occupations, requirements are projected on
the relationship of certain independent variables rather
than on proportional representation in each industry.
For example, employrient requirements for automobile
mechanics are projected on the expected stock of motor
vehicles and their maintenance requirements, and ele-
mentary school teachers on trends in pupil-teacher ratios
applied to projected school attendance. Projections
developed independently arc meshed with other occupa-
tional data in the matrix.

After estimating the requirements of each occupation,
projections are prepared of the number of workers who
will be needed as replacements. These separations
from the labor force resulting from all causes including
occupational transfers constitute a very signilicani por-
tion of total annual training needs.

Tables of working life have been developed based on
actuarial experience for deaths and general pattcrns of

2gee the “Industry-Occupational Matrix,” in Occupational
Employment Patrerns, 1960 and 1975 (ELS Bulletin 1599).

ERICSs £ -
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labor force participation of each age.® Withdrawals from
the labor force can be projecicd for men and women
separately in each occupation (or which age and sex are
known. The net cffecis of inter-occupational transfers,
however, are not known in any systematic fashion and
can only be estimated in projecting manpower training
needs.

Assumptions

The BLS projections to 1980 presented in this report
are based on these specific assumptions:

The international climare will improve. The United
States will no longer be fighting a war, but a still guarded
relationship between the major powers will permit no
major reductions in armaments. This assumption would
still permit some reduction from the peak levels of
defense expenditures during the Vietnam conflict.

Armed Forces strength will drop back to about the
same level that prevailed in the pre-Vietnam escalation
period.

The insritutional framework of the American economy
will not change radically.

Economic, social, technological, and scientific trends
including values placed on work, education, income, and
Izisure will continue.

Fiscal and monetary policies will achieve a satisfactory
balance hetween low unemplovment rates and relative
price stability without reducing the long-term economic
growth rate.

All levels of governmentr will join efforts to meet a
wide variety of domestic requirements, but Congress will
channel more funds to State and local government.

Ferrility rates will be lower than they have been in the
recent past.

?See Tomorrow’s Manpower Needs (BLS Bulletin 1606, Vol.
I) for detailed information.

72



tions;

Appendix B. Detailed Occupational Projections

Appendix B presents employment estimates, projected
requirements, and annual job openings in tabular form
for 232 occupat.ons in more detail than any other which
the Burcau has published. They are presented only {or
individuals who need statistics on projections for their
specific purposes. Chapter IV presents the same data
along with ways workers are trained in specific occupa-

statistics on completions of training programs;

aprendix C summarizes the training statistics in tabular
form. In the table, occupations are classified in the
traditional way; professional and technical workers
followed by manageria., clerical, sales, craftsiien, opera-

tives,

nonfarm laborers,

service,

and farm workers.

Within each of these major groups, however, individual
occupations are classified into related fields, e.g., health,
counseling, building trades, etc.
When applicable, the table includes the program code

for thie related instructional program used by the Ofiice
of Education in Vocational Education and Occupa-
tions.! Projections cover the following proportion of
workers in the {ive program areas:

Prograin area Percent
Technieal .. .. ... e e e e 96
Health .. .... ... e e e e e e 93
Trad;gﬂdmdustn:ﬂ....,,,.,....”..““ 82
Office .. ... n e e e e e e e e 73
Distributive . . . . -« c s s s s s e e e e 22

In the table, absolute figures are rounded and percent-
ages shown to one decimal place. Hence, totals and
percentages calculated on the basis of unrounded figures
do not always correspond exactly with rounded data in
the table.

10ffice of Education Bulletin QOE-80061, 1969,

Table B—1. Estimated 1968 empioyment, projected 1980 requirements, and average annual openings, 196880, by
occupation
Voca- Esti- Pro- Average annual openings, 1968—80
tional mated jected Parcent [——— - —_—
QOccupation educa- employ- require- change Employ- Replace-
tion ment, ments, 1968-80 Total ment ment
codex! 1968 19 change needs
Professianal and technical occupa-
HONS . . . i it it i s e 10,325,000 15,500,000 50.1 777,000 431,000 | 346,000
Business administration and
related professions:
; Accountants ., ., ... .. .. 500,000 720,000 434 33,000 19,000 14,000
Advertising workers . .. . .. 04.01 140,000 155,000 8.1 5,700 950 4,750
z Marketing research workers . 04.01 20,000 42,000 105.8 2,700 1,800 200
Personnel workers ., . . .. .. 14.06 110,000 155,000 £29 6,900 3,900 3,000
Public relations workers 100,000 165,000 64.0 8,800 5,300 3,500
¥ Clergymen:
Protestant clergymen . .. .. 244,000 285,000 20.1 11,000 4,100 6,900
Rabbis . ............ 6,000 7,100 20.1 300 100 200
: Roman Catholic pnests e 62,000 75,000 20.1 2,800 1,000 1,800
- Conservation occupations:
Foresters . ... ..:....: 25,000 32,000 28.0 1,000 600 400
‘ Forestry aides . .. .. .... 16.0603 13,000 20,000 57.3 900 600 300
~ Range managers . ....... 4,000 5,200 30.0 200 . 100 100
o Counseling occupations: : . :
Employment counselors 65,300 10,800 102.3 700 " 480 250
£ Rehabilitation counselors 12,000 21,000 726 1,050 700 380
4 Schgot'eounselors . . . .. . . : 54,000 75,000 418 3,800 1,900 1,900
“See fo‘:)tlitﬁt end of table.
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Table B-1.

Continued--Estimated 1968 employment, projected 1980 requirements, and average annual openings,
196880, by occupation

Average annual apenings, 1968-80

Voca- Esti- Pro-
tional mated jected Percent - - e
Occupation educa- employ- require- change Employ- Replace-
tion ment, ments, 1968-80 Total ment ment
codes’ 1968 1980 change needs
Professional and technical occupa-
tions—Continued
Engineers . ... ........-. 1,100,000 1,600,000 40.2 73,400 36,000 | 237,400
ABFOSPACE . . . . . .. ox . s 65,000 75,000 16.3 1,400 900 600
Agricultural .. . ... .. .. 12,000 14,600 20.0 400 200 200
Ceramic . . . . v @ v e a s sk s 10,000 12,000 20.0 400 200 200
Chemical . .. ... :5. . 50,000 67,000 25.8 1,600 1,100 500
Civil . .. .. ..o oo 180,000 270,000 489 11.500 7,400 4,100
Electrieal .. .......... 230,000 345,000 49.0 12,500 9,500 3,000
industrial . . . .. ... .... 120,000 185,000 56.5 7,200 5,500 1,700
Mechanical . .. ..... ... 215,000 275,000 276 8,600 5,200 3,400
Metallurgical . . . ... .. .. 6,000 8,500 42.4 300 200 100
Mining . ...........: 5,000 5,306 6.0 100 25 75
Health service occupations 07.000
Physicians . . . . ... ... 295,000 450,000 53.1 20.000 13,000 7,000
Osteopathic physicians . . . . 12,000 18,500 542 800 500 300
Dentists . . .. ... .... .. 100,000 130,000 31.7 4,900 2,600 2,300
Dental hygienists . . . . ... 07.0102
16.0301 18,000 23,600 109.4 2,400 1,500 900
Dental laboratory technicians 07.0103 27,000 37,500 38.9 2,100 200 1,200
Registered nurses . . . .. .. 07.0301
16.0305 660,000 1,000,000 51.5 66,000 28,000 37,000
Optometrists . ... ... ... 17.000 21,0600 ‘235 800 - 300 500
Pharmacists . ......... 121,000 120,000 7.0 4,400 700 3,700
Podiatrists . .. ........ 8,500 9,600 11.8 200 100 100
Chiropractors . .. ...... 16,000 19,000 128 Q00 250 650
Occupational therapists . . . . 7.00C 19,000 171.4 1,500 1,000 500
Physical therapists . . . . . .. 14,000 36,000 1587.1 2,800 1,800 1,000
Speech pathologisis and
audiologists . . . .. .. .. 18,000 33,000 833 - 2,300 1,300 1,000
Medical laboratory workers 07.02
; 16.0303 100,000 190,000 90.0 12,800 7,600 5,300
Radiological technologists 07.0501,
) 02,03
16.0304 75,000 120,000 60.0 7,300 3,800 3,600
Medical record librarians . . . 12,000 20,000 66.7 1,400 700 700
Dieticians . . . .. ... .. .. 30,000 42,100 403 2,700 1,000 1,700
Hospital administrators . . . . 15,000 22,000 46.7 900 600 300
Sanitarians . . . .. .. .. .. 10,000 14,000 41.0 600 300 300
Veterinarians . . .. ... ... 24,600 324,000 41.7 1,400 800 600
Mathematics and related occupa-
tions:
Mathematicians .., ... ... 65,000 110,000 60.4 8,400 3,500 *4,.900
Statisticians . . . . - . . .. - 23,000 33,000 459 1,600 200 700
Actuaries . . ... ... .. .. 4,000 6,700 59.5 300 200 100
Natural science occupations:
Environmental scientists:
Geologists . . . ... ... 22,800 27.100 189 80O 400 400
Geophysicists . . . .. .. 6,800 8,600 26.5 300 150 150
Meteorologists . . . . . . . 4,000 5,500 34.1 . 200 100 100
Oceanographers . ... .. 5,200 9,700 854 500 400 100
Life science occupations: 1
Life scientists . . .. ..... 170,000 240,000 411 15,200 5,800 49,400
Biochemists . .. ....... 11,000 17,000 55.5 700 500 200

ERIC ¢

See footnotes at end of table.
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Table B-—-1.
196880, by ocoupation

Continued—Estimated 1968 employment, projected 1980 reguirements, and average annual openings,

Esti-

Average annual openings, 1968-80

Voca- Pro-
tional mated jected Percent — - S
QOccupation educa- employ- require- change Employ- Replace-
tion ment, ments, 1968-80 Total ment ment
codes’ 1968 1980 changa needs
Professionat and technical occupa-
tions—Continued
Physical scientists:
Chemists . . . . . . .. .« 130,000 200,000 B55.7 12,800 6,000 £g,800
Physicists . . .. .. ... ... 45,000 75,000 639 4,600 2,400 ©2,200
Astronomers . . . . . . .. - . 1,400 1,900 35.7 100 B0 50
Performing artists:
Actors and actresses . . . . . . 14,000 18,500 324 900 400 500
Dancers . . ... .. - e 23,000 27,500 18.3 1,400 400 1,000
_ Musicians and music
teachers . .. ... . ... 166,000 190,040 138 8,600 1,200 6,700
Singers and singing
teachers . .......... 60,000 70,000 14.2 3,100 700 2,400
Social scientists:
Anthropologists . . .. .. .. 3,000 4,100 36.4 200 100 100
Economists . . . . . . .- . .. 31,000 QB,ODD 54.6 2,200 1,400 800
Geographers . . . ... .. .. 3,900 5,200 320 200 100 100
Historians . . . .+« «« « « 14,000 19,000 35.7 800 400 400
Political scientists . . . . . .. 11,400 17,000 491 800 450 350
Sociclogists e e e e 10,000 14,000 37.8 600 300 370
Teachers:
College and university
teachers . .........: . 286,000 355,000 378 17,000 5,000 8,000
Kindergarten and ele- ’
mentary school teachers . . 1,230,000 1,270,000 3.3 99,000 3,300 ["95,700
Sezondary school teachers . . 910,000 1,065,000 13.6 101,000 11,000 90,000
Technicians:
Draftsmen . .......... 17.13 295,000 435,000 48.1 15,300 11,800 3,500
Engineering and sctencé 16.01 620,000 890,000 43.2 31,000 22,000 9,000
Writing occupations:
Newspaper reporters . . . . . 37,000 45,000 21.6 1,800 650 1,150
Technical writers . . . .. .. 30,000 35,000 29.2 1,300 700 600
Other professional and related
occupations:
Airline dispatchers . . . . .. 1,200 1,600 33.3 50 25 25
Air traffic controllers . . . . . 17.0403 14,600 18,000 235 425 225 200
Architeets . . . .. ... ... 34,000 50,000 47.1 2,300 1,300 1,000
Broadcast technicians . . . . . 16.0108 20,000 23,000 149 400 250 150
College placement officers . . 2,500 4,000 60.0 200 125 75
Commercial artists . . . ... 17.07
17.19 50,000 57,000 130 1,900 500 1,400
Flight engineers . . . . .. .. 17.0402 7,500 12,000 59.3 225 125 100
Ground radio operators and
teletypists . .. ....... 8,200 10,000 216 225 125 100
Home economists . . . .. .. 100,000 130,000 30.0 7.800 2,500 5,300
industrial designers . . . _ .. 17.0703 10,000 11,500 15.0 300 100 200
Interior designers and
decaratars . . ... ..... 17.0701 )
.0702 15,000 17,300 150 700 200 500
Landscape architects . . . . . 8,500 11,500 35.3 500 . 250 250
Lawyers ... .. e e s e 270,000 335,000 227 14,500 5,500 9,000
Librarians .. ......... 106,000 135,000 286 8,200 2,500 5,700
Models . ... ......... 50,000 64,000 159 1,700 ., 700 1,000
Fhatcgraﬁhers e e e e 60, OQO 72,000 18.0 2,200 900 1,300
~ See footnotes at end of table. el
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Table B—1. Continued—Estimated 1968 employment, projected 1980 requirements, and average annual openings,
1968 SO by Dccupatmn
Voca- Esti- Pro- Average annual openings, 1968 80
tional mated jected Percent — -
Qccupation educa- employ- require- change Emp|0y— Replace-
tior ment, ments, 1968-80 Total ment ment
codes! 1968 198(3 change needs
Professional and techiical oceupa-
tions—Continued
Other professional and technical
occupations—Continued
Pilots and copilots . . . . . . . 16.0801 52,000 114,000 116.9 1,800 1,100 700
Programmers . . . . . . - . . - 16.0401
14.0203 175,000 400,000 129.0 23,000 19,000 4,000
Psychologists . . . . . . . . .. 32,000 58,000 81.3 3,100 2,200 800
Radio and television
ANAOUNCErS . . .« + = = « - 14,000 16,000 14.9 800 200 400
Recreation workers . . . . .. 40,000 70,000 75.0 4,100 2,500 1,600
Social workers _ . . ... ... 160,000 270,000 66.7 18,700 8,000 7,700
SUFVEYOrS . « « = « v v e v = v & 45,000 68,000 50.2 2,600 1,900 700
Systemsanalysts . . .. . ... 14,0204 150,000 425,000 183.C 27,000 23,000 4,000
Urban planners . . . . .. .. 7,000 13,500 93.0 800 600 200
Managerial occupations . . . ... .. 7,776,000 9,500,000 22.2 380,000 144,000 236,000
Bank offieers . . .. .. .. .. .: 125,000 193,000 53.8 9,900 5,600 4,300
Conductors {railroad) . .. ... : 38,000 39,000 2.7 2,600 1,000 1,500
Industrial traffic managers . . . . 15,000 17,000 10.4 500 150 350
Managers and assistants
(hotels) .. ............ 04.10 150,000 198,000 276 9,500 3,600 5,900
Purchasingagents ., ........ 04 .99 140,000 185,000 27.2 6,700 3,300 3,400
Clerical and related occupations 12,803,000 17,300,000 35.1 912,000 375,000 537,000
Bankclerks . ... ... ......- 400,000 512,000 288 29,500 9,500 20,000
Bank tellers . . .. . .. ...+ .. 04.04,
14.0105 230,000 337,000 46.2 20,000 8,000 12,000
Bookkeeping workers . . . .. . 14,0102,
14.0104 1,200,000 1,600,000 189 78,000 20,000 58,000
Cashiers . ... ... .+« 04.08,
14.0103 730,000 1,110,000 50.6 69,000 31,000 38,000
Clerks (railroad) . ......... 93,000 23,000 -4.8 2,700 -400 3,100
Dental assistants . . . . . ... .. 07.0101 100,000 150,000 50.0 9,000 4,400 4,600
Electronic computer op-
eratingpersonnel ... ... .. 14.0201,
.0202,
02.0201 175,000 400,000 129.0 20,400 18,800 1,600
Front office clerks (hotels) 04.10 50,000 69,000 27.6 3,200 1,250 1,950
iibrary technigians . ... .. .. 70,000 125,000 771 9,000 4,500 4,500
Mallcarfiers . . L. .ol s 14,0403 246,000 335,000 36.2 12,200 7.400 4,800
Office machine operators . . . . . | 0301.0404 325,600 460,000 38.4 25,000 10,000 15,000
Postaiclerks ... ... .. .. . 14.0403 290,000 385,000 322 14,600 7.900 6,700
Receptionists . . . v .« « o v 0o« 14,0405 240,000 400,000 65.6 30,000 13,000 17,000
Shipping and receiving clerks . . . 14.0503 370,000 437,000 18.1 12,400 5,400 7,000
Station agents (railroad) ... .. 10,900 5,200 -52.1 -225 =475 250
Stenographers and secretaries 14.07 2,680,000 3,650,000 368 237,000 82.000 155,000
Telegraphers, telephaners, and
towermen ({railroad) . ... ... 13,200 12,700 -3.8 100 -50 150
Telephons operators . . . . . ... 14.0401 400,000 480,000 209 28,000 6,900 21,100
Traffic agents and clerks (civil
aviation) e e s e e s 37,500 60,000 60.1 2,600 1,500 1,100
TYRISIE . . . & oo i s s e 14.09 700,000 930,000 368 63,000 21,000 42,000
Salesoceupations . « . . . . . : <« - = o 4,647,000 6,000,000 29.1 263,000 113,000 150,000
Insurance agents and brokers . . .| 04.13 410,000 480,000 16.9 16,200 5,800 10,400
Manufacturers’ salesmen . . . . . 500,000 735,000 47.1 32,000 19,6800 12, 500

Q
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Table B—1.
1968—-80, Liy occupation

Continued—--Estimated 1968 employisent, projected 1980 requirements, and average annual openings,

Average annual openmgs 1958-—83

Voca- Esti- Pro-
tional mated jected Percent ———
Qccupatian educa- employ- require- change Emplav- Replace—
tion ment, ments, 16968-80 Total ment ment
codes! 1968 1880 change needs
Sales occupations—Continued
Real estate salesmen and
brokers . . . _ ... ....... 0417 225,000 270,000 20.1 14,200 3,800 10,400
Retail trade salesworkers . . . . . 2,800,000 3,460,000 24.0 150,000 55,000 95,000
Automaobile parts counter-

Men . . .. .....-«.-.- 04.03 65,000 80,000 23.1 2,500 1,250 1,250
Automabile salesmen N 04.03 120,000 145,000 20.8 4,400 2,100 2,300
Automobile service advisors 04.03 10,000 12,500 25.0 300 200 100

Securities salesmen ., ., .. .. .. 04.04 135,000 170,000 24.0 7.400 2,800 4,600
Wholesale trade salesworkers . . . 530,000 695,000 20.5 25,200 13,200 12,000
Craftsmen .. .... ... .:««::. 10,015,000 12,200,000 21.8 396,000 152,000 214,000
Building trades:
Asbestos and insulating

wWorkers . . . . . ... a ... 22,000 28,000 27.3 800 500 300
Bricklayers . ... ....... 17.1004 200,000 260,000 30.0 8,400 5,000 3,400
Carpenters . . ... .. .... 17.1001 869,000 1,075,000 23.7 39,300 17,200 22,100
Cement masons (cement and

concrete finishers) . .. .. 17.1099 60,000 90,000 50.0 3,600 2,500 1,100
Etectricians {construction) 17.1002 190,000 270,000 42,1 10,500 6,700 3,800
Elevator constructars . . . . . 17.1099 14,500 18,000 24.1 500 300 200
Floor covering installers 17.1029 37,000 47,000 27.0 1,700 800 200
Glaziers . .. . ... ... 17.1009 9,000 13,000 44.4 500 350 160
Lathers . ... .. ....... 17.1006 30,000 38,000 26.7 1,260 650 600
Operating engineers (canstruc-

tion machinery operators) 17.100302 285,000 410,000 43.9 14,800 10,400 4,400
Painters and paperhangers 17.1005 430,000 510,000 186 18,200 6,700 11,500
Plasterers ., . .. ........ 17.1006 40,000 40,000 0.0 700 700
Plumbers and pipefitters 17.1007 330,000 475,000 43.9 19,500 12,100 7,400
Roofers . . . ... ....... 17.1010 55,000 80,000 45.5 3,000 2,100 210 ]a]
Sheet-metal workers . ., . .. 17.2205 50,000 70,000 40.0 2,600 1,700 800
Stonemasons, marble setters,

tile setters, and terrazzo

workers . ... ... 0. 17.1004 30,000 35,000 16.7 850 350 500
Structural-, urnamentalx and

reinforcing-iron workers;

riggers; and machine movers 17.1099 75,000 105,000 40.0 3,900 2,600 1,400

Machine occupations:
All-round machinists {includes

layout men, instrument 17.2302,

makers—mechanical) .2303 400,000 450,000 125 12,600 4,200 8,400
Setup men (machine tools) . . 17.2302,

.2303 70,000 85,000 26.9 2,600 1,500 1,100
Tool and dig makers . . ... 17.2307 150,000 160,000 6.7 3,700 800 2,900
Mechanics and repairmen:
Air-conditioning, refrigeration,

and heating mechanics 17.01 100,000 140,000 40.0 5,000 3,300 1,700
Aircraft mechanics . ... .. 17.0401 135,000 230,000 70.4 8,700 7.900 1,800
Appliance servicemen . . ., .. 17.02 205,000 260,000 28.8 8,600 4,600 4,000
Automobile body repairmen . 17.0301 100,000 125,000 25.0 3,600 2,100 1,400
Automobile mechanics 17.0302,

0303,
) 17.12 615,000 745,000 21.1 20,000 11,300 |. 8,750
Bowling-pin machine me- 6,500 6,000 -7.7 50 -850 © 100

chanics . ... ....... .

Business machine s serv;cemen 17.06 115,000 200,000 739 8500 | © 7,100 1,400

See fontnof® akend of table
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Table B—1.

Continued—Estimated 1968 emplaymei t, projected 1920 requirements, and average annual openings,
1968—80, by occupation

Voca- Esti- Pro- Average annual openings, 1968-80
tional mated jected Percent |- ~ — —
Occupation educa- employ- require- change Employ- ﬁeplace=
tion ment, ments, 1968-80 Total ment ment
cades!’ 1968 1980 change needs
Craftsmen—Continued
Electric sign servicemen 6,100 8,200 34.4 300 200 100
Farm equipment mechanics 40,000 45,000 12.5 1,100 400 700
Industrial macninery repair-
4 2112 Y 175,000 220,000 25.7 7.650 3,750 3,800
|nstrurment repairmen . . . . . 17.21,
2101 86,000 120,000 41.2 4,600 2,900 1,700
Maintenance electricians 17.1002,
17.14 240,000 315,000 31.3 10,800 6,300 4,500
Millwrights . . ... ... ... 17.1099 75,000 85,000 13.3 2,400 200 1,600
Television and radio
service technicians . . . . . 125,000 145,000 16.6 3,000 1,700 1,300
Truck mechanics and bus
mechanies . ... ...... 110,000 130,000 18.2 2,900 1,400 1,600
Vending machine mechanlcs . 16,000 20,000 250 650 350 300
Watch repairmen . . . . ... 17.2102 20,000 21,000 5.0 1,400 800 800
Printing (graphic arts) Gc:‘:upanons
Bookbinders and related
workers . . . ... ... .. 30,000 25,000 -16.7 400 —-400 800
Composing room cc:t:upatlons 170,000 180,000 -5.3 3,200 -800 4,000
Electrotypers and stereo-
tYPEFS . . . . . .- .o e s 8,000 6,000 -25.0 -25 -1756 180
Lithographic occupations 73,000 80,000 9.6 1,800 600 1,200
Photoengravers . 18,000 18,000 0.0 300 9 300
Printing pressmen ancl as-
gistants . .. ... ... ... 90,000 105,000 16.7 2,850 1,250 1,600
Telephone industry occupations:
Central office crafstmen 17.1501 80,000 92,000 15.8 2,700 1,000 1,700
Central office equipment
installers . . .........: 17.15801 22,000 22,000 0.0 400 0 - 400
Linemen and cable
splicers . ........... 17.1402 40,000 39,000 6.8 600 200 400
Telephone and PBX in-
stallers and repairmen 86,000 100,000. 169 3,000 1,200 1,800
Other crafts occupations:
Automobile trimmers and
installation men (auto-
mobile upholsterers) 17.35 8,000 10,000 25.0 350 175 175
Blacksmiths . . ... ... . 17.2398 15,000 14,000 -6.7 500 =100 800
Boilermaking occupations 17.1099 25,000 30,000 20.0 1,000 400 600
Dispensing opticians and
optical mechanies . . . ... 7.0601 22,000 23,000 4.5 500 100 400
Foremen . ........... 1,444,000 1,730,000 198 56,200 24,000 32,200
Furnitiire upholsterers 17.35 32,000 33,000 3.1 800 100 700
Jewelers and jewelry re-
paiFmen ., . . . . . . .. .. 25,000 25,000 0.0 200 0 200
Locomotive engineers . , . . . 35,000 33,000 ~B6.7 1,360 =150 1,500
Locomaotive firemen (helpers) 19,000 14,100 -25.8 —200 —400 200
Motion picture pro-
jectionists . . ... ... .. 16,000 18,000 125 750 150 600
Shoe repairmen . . .. .. .. 17.3402 30,000 30,000 0.0 1,500 ¢ 1,500
Shop trades (railroad) . . . . . ) 87,000 85,000 =23 2,250 -150 2,400
Stationary engineers . . . . . 17.322 260,000 275,000 5.8 7,050 1,250 5,800
Operatives . . . . . . . e e e s 13,955,000 15,400,000 10.4 476,000 120,000 306,000
Driving occupations
Busdrivers, intercity 04.19 24,000 28,000 17.5 900 350 550
See footnotes at end of table.
e

RI

Aruitoxt provided by Eic:



Table B—1.
196880, by occupation

Continued—Estimated 1968 employment, projected 1980 requirements, and average annua! openings,

Voca-

Esti-

Pro-

Average annuzl openings, 1968—80
tional mated jected Percei.. — -
Occupation educa- employ- require- change Employ- | Replace-
tion ment, ments, 1968-80 Total ment ment
codes' 1968 1980 change neads
Dp?ratlves—CQntlnued
Busdrivers, local
transit . ... .. .- .- 04.19 65,000 56,000 -139 500 -800 1,300
Routemen . ........: 04.08 235,000 260,000 5.1 3,800 1,000 2,800
Taxidrivers . . . . . . ... 04.19 85,000 75,000 -10.7 1,200 -700 1,900
Truckdrivers, local 1,200,000 1,450,000 219 37,000 21,500 15,600
Truckdrivers, over-the-
road .. ... .. .- . 640,000 800,000 24.7 21,600 13,200 8,400
Other operative occupations
Assemblers . . .. ... .. 785,000 850,000 8.4 26,000 5,500 20,500
Automobile painters 30,000 35,000 26.0 1,200 600 600
Brakemen (railroad) 74,000 70.000 -5.2 1,000 -300 1,300
Electroplaters . . ... .. 13,000 15,700 20.8 600 200 400
Gasol ine service station
attendants . . .. .. .. 04.16 400,000 475,000 159 10,900 6,200 4,700
Inspectors (manu-
facturing) . ... .... 585,000 25,000 25 19,200 4,200 15,000
Machine tool op-
erators . . . . . s . e s 17.2302
.2303 500,000 520,000 40 10,5C0 1,700 8,800
Meat cutters . . . . ... . 200,000 200,000 2.6 4,800 400 4,100
Photographic labara-
tory occupations 17.0901 30,000 39,000 29.9 1600 | 750 850
Power truck operators 163,000 183,000 12.2 4,100 1,500 2,600
Production painters . . . . 160,600 170,000 8.6 4,000 1,100 2,900
Signal department work-
ers (railroad) .. .. .. 12,190 11,800 =45 —450 -550 100
Stationary firemen
(boiter) . . ........ 73,000 £8,000 -20.6 -600 -1,300 700
Waste water treatmem
plant operaters . . . . . 17.3203 23,500 40,000 €8.9 2,500 1,400 1,100
Welders and axygen '
and arc cutters . .. .. 17.2306 480,00C 675,000 40.6 23,000 16,000 7.000
Laborers nonfarm . . . . ... .. . 3,655,000 3,500,000 -1.5 60,000 —4,000 64,000
Bridge and bunldmg workers
(railread) . ....... R 11,200 10,900 =2.7 275 -25 300
Track workers (rallrﬁad) 57,000 55,000 -3.7 1,300 =200 1,500
Canstruction laborers and
hodcarriers . ........ 750,000 925,000 233 29,000 15,000 14,000
Service occupations . . . . .« . 9,381,000 13,100,000 396 762,0G0 310,000 | 442,000
Barbers . .. .« s :c s 0 - 17.2601 210,000 260,000 238 12,800 4,200 8,600
Bellmen and bell captains
thotets) . ............. 04.10 30,000 32,000 10.6 1,100 300 800
Building custodians . . ... ... 17.11 1,100,000 1,460,000 32.7 80,000 30,000 50,000
Cooksandchefs ... ....... 670,000 900,000 33.2 48,000 19,000 29,000
Cosmetologists . . . . . ... ... 17.2602 475,000 685,000 429 38,000 17,000 21,000
FBI| special agents . . ... . ... 6,600 - -
Firefighters . . . ... ... .... 17.2801 180,000 245,000 34.0 7,700 ' 5,200 2, 500
Licensed practical nurses . . . . . 7.0302 320,000 600,000 875 48,000 22,000 25,000
Hospital attendants . . . .. ... 7.0303,
04 800,000 1,500,000 ‘87.5 100,000 58,000 42,600
Housekeepers and assistants .
{hotels) . .. .. ......... 04.10 25,000 35,000 278 2,400 600 1,800
Palme afflcers (mummpal) 16.0605 285,000 BED 000 27.5 15,000 6,500 8,500

See fantnmes at end of table
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Table B—1. Continued—Estimated 1968 employment, projected 1980 requirements, and average annual openings,

196880, by occupation

ERIC

Full Tt Provided by ERIC.

Voca- Esti- Pro- Average annual openings, 1968-80
tional mated jected Percent —= - S
Occupation educa- employ- require- change Employ- | Replace-
tion ment, ments, 1968-80 Tota! ment ment
codes’ 1968 1980 change needs
Servize occupations—Continued
Private household workers 1,700,000 1,980,000 14.8 121,000 21,000 100,000
State police officers . . .. .. .. 16.0605 35,000 52,000 47.7 2,800 1,700 1,100
Stewardesses (civil aviation) 04.19 25,000 65,000 150.7 P --- ---
Waiters and waitresses . . . .. . . 04.07
17.2904 960,000 1,240,000 28.3 67,000 23,000 44,000
Farmworkers . . ... ... ...+ .: 3,464,000 2,600,000 —33.0 25,000 === 26,000

1 yvocational Education Codes are from Vocational Education
and Qccupations, U.5. Department of Health, Education, and
Welfare, Offices of Education and U.S. Department of Labor
Manpower Administration, U.S. Government Printing Office,
1968.

2 |ncludes an estimated 20,400 replacements for those who
transfer to other occupations. Replacements for the selected
branches of engineering do not include transfer losses.

3neludes an estimated 3,800 replacements for those who
transfer to other occupations.

i|ncludes an estimated 5,300 replacements for those who
transfer to other oceupations.

74 L

$|neludes an estimated 3,700 replacements for those who
transfer to other occupations.

¢ |ncludes an estimated 1,400 replacemnents for those who
transfer ta other occupations.

7 |ncludes annual replacements of 53,000 who die and retire,
38,000 wha shift to another profession, and 4,700 who take the
place of sub-standard teachers.

3 |Ineludes annual repiacements of 29,000 who die and retire,
58,000 who shift to another profession, and 2,800 who take the
place of sub-standard teachers.

NOTE: Percents may not agrze with totals becauss of round-

ing.
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Appendix C. Detailed training Statistics

This appendix presents two tables containing all
available statistics on the numbers of persons completing
training for occupations for which appendix B presents
projections. Table C-1 presents statistics for occupations
that require fewer than 4 years of college; Table C-2
presents data on occupations for which a college degree
and graduate degrees are required. Data are presented in
tabular form for use of individuals only needing statistics
on training for their specific purpose. These same data
are presented in chapter IV along with the discussion of
the ways workers pet their training in specific occupa-
tions and the statistics on projections that are sum-
marized in tabular form in appendix B.

Table C—1.
tions of manpower requirements have been prepared

Data in table C-1 are not comparable because different
programs cover different time periods (fiscal years,
academic years, calendar years). Some refer to enroll-
ments which are used as a proxy for completions
although all individuals enrolled in a specific program do
not complete the required training. Nevertheless, the
information is valuable if used as recommended in the
body of this bulletin. The table emphasizes the frag-
mentary and inconsistent nature of the data on this
subject and the need for its improvement. Footnotes are
used extensively to indicate data limitations. (See
discussion on p. 2).

Known training in occupations which generally require less than a college degree and for which projec-

::l;ll?éz; Mﬁ_!T'A enrollments, V:;ca_tiansl education com- Apprentice-
Occupation graduates fiscal year 1969 pletions, fiscal year 1969 shl;'.:
. - - _ — — —— ——— . m % = - &
acfgg;l%;'aar On-the-job Institutional 7 Secondary Post-secondary «© 1!:)98651‘:‘“5
Professional and ralated
occupations
Health service occupations:
Dental hygienists . . . .. .. 1,956 4 929
Dental laboratory
technicians . .. ...... 364 26 246
Registered nurges’ . . . ... 8,960 29 6,228
Medical laboratory
workers ... ... .. 772 600 1,068
Radiological tech-
nologists . . ......... 570 93 442
Medical record libararians
Other health service
occupations . .. .. .. .. 1,996 2,600 18,600 3,023 3,618
Forestry aides:
Technicians:
Draftsmen ... ........ 12,853 3,099
Engineering and science
technicians . ........ 30,018 12,332 30,149
Surveyors . .. ... cs
Other professional and ~
related occupations:
Broadcast technicians . . . .
Commercial artists . . . . . . B
Pilots and copilots . . . . .. - 791

Seée footnotes at end of table.
-
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Table C-1.

whu:h prujectlgns of manpower requwemenfs have been prepared

Continued- Known training in occupations which generally require less than a college degree

and for

Occupation

Jumar
college
graduates
academic year
1968 69

MDTA enroliments,
flscal ysar 1969

Vocational education com-
pletions, fiscal year 1969

On-the-job

Ihstltutmnal

Secondary Post-secondary

Apprentice-
ship
completions,
1962

Sales occupations

Service occupations

Walte rs dnd waltresses

Clerieal and related occupations

Bank clerks
Bank tellers
Bookkeeping warkers
Cashiers
Clerks {railroad)
Dental assistants
Electronic computer op-
erating personnel
Front office clerks
{hotels)
Library technicians
Mail carriers
Office machine operators
Postal clerks
Receptionists
Shipping and receiv-
ing clerks
Station agents (rail-
roads)
Stenographers and
secretaries
Telegraphers, telephoners,
and towermen (railroad)
Telephone operators
Traffic agents and clerks
{eivil aviationi
Typists

Manufacturers’ salesmen
Real estate salesmen and
brokers
Retail trade saleswarkers
Automobile parts
countermen
Automobile salesmen
Automobile service
advisors
Wholesale trade sales-
workers

Barbers
Belimen and bell cap-
tains
Building custﬁdnans
Cooks and chefs . . . . s
Cosmeatologists
Firefighters
Licensed practical
nurses
Hospital attendants
Heusekeepers and as-
sistants {(hotels)
Police officers
Private household
workers
State police officers

17.092

3,685

52,851

296,700

1,500

170

411,400

1,800

210,200

6,480

=)
o

‘14,0

3,606

2218,149

39,492

1,201

126,782

80472 7,592

398,928 320,595

248
5563

14,991
139

74
423
2476
823

800
1,663
7.126

2,192
7,270

19,586
3,939

[0
e
o
o

4,846

663 4110
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Table C--1. Continued- Known training in occupations which generally require less than a college degree and for

which projections of manpower requirernents have been

prepared

QOccupation

Junior
Ebllege
graduates
academic year
1958—69

MDTA enroillments,
fiscal year 1862

Vocational education com-
pletions, fiscal year 1969

On-the-job

Institutional

Secondary

Post-secondary

Apprentice-
ship
carmrpletions,
1969

Craftsmen
Building trades:

Ashestos and insulat-

ingworkers ., ... ... .
Bricklayers _ . ... . ...
Carpenters . . . ... . ...
Cement masons . . . . . . .
Electricians (con-

struction) .. .......
Elevator constructors
Floor covering in-

stallers . .. ... ... ..
Glaziers . ... ... ...
Lathers . . . .. ... .. ..
Operating enginaers
Painters and paper-

hangers . .. .......
Plasterers . . . . ... ...

fitters . . .. .. ... ..
Roaofers . .. ... .....
Sheet-metal workers
Stonemasans . . . . . .. .
Structural iron

workers . . . ... ...
Riggers and machine

MOVEMS . 0 4 = ¢« x = s o s
Other construction oc-

cupations . . .. .. .. -

Machine occupations . . . . . .

All-round machinists ..
Setupman . . .. ... ..«
Tool- and die-makers . . . .

Mechanics and repairmean . . .

Air-conditioning, re-

frigeration, and

heating mechanics . . . .
Aircraft mechanics . . . . .
Appliance service-

men P s s o5 o5 oo+ ox o s s =
Automohbile body re-

pairmen . .. ... ....
Automobile mechanics . . .
Bowling-pin machine

repairmen . ., . . « .« « «
Business machine ser-

ViCEMen, . . . « « « « « - .
Electrie sign service-

men e
Farm equipment

mechanics . . .. ... ..
Industrial machinery

repairmen . . .. ... . .
Instrument repairmen
Maintenance electri-

cians . ... ... ... .
Miliwrights . . ... .. ..
TV and radio service

technicians . . . ... ..

3,700

81,205

1,900

2,000
2,200

500

1,800

3,900
9,760

4,032
7472

¢11,4556
1215,547

1124465

880

1,098

4,164

349

(5]
Wy
L

272
1,080

1,064
193,454

211

71,651
3,698
300

1,017

See faotnotes at end of table.
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Table C—1.

whlch pl’O]EthQI‘IS of manpower reqmrernents have been prepared

Centinued—Known training in occupations which generally require iess than a college degree and for

Occupation

Jumor
college
graduates
academic year
1968-69

MDTA enrollments,
fiscal year 19653

Vocational education com-
pletions, fiscal year 1969

Dnithé‘jﬁb

lnstltutlanal

Secondary Post-secondary

Apprentice-
ship
campletions,
1969

Craftsmen—Continued

Truck and bus me-
chanies . . . . ...« .
Vending machine me-
chanics . . .. ... ... ..
Watch repairmen e e e e s
Printing (graphic arts)
occcupations . .. .. .- .. .
Bookbinders and re-
lated workers
Composing room oc-
cupatlcms
Electrotypers aﬁd
stereotypers . . .
Lithographic occu-
pations . . . .. .. ¢ 5 -
Photioengravers
Printing pressmen and
gssistants . . . . . . . .. -

Other printing occupations

Telephone industry occu-
pations
Central foICE crafts-
men
Central Qfﬁce equip-
ment installers
Linernen and cable
gplicers . . .. ... e e s
Telephone and PBX
installers and
repairmen
Other craft occupations
Automobile trimmers
and installation
men
Blacksmiths
Boilermaking accupa-
f 41 =15 LT
Dispensing aptlctans
and optical mechanics
Foremen . . . . ... ... N
Furniture uphelsterers
Jewelers and jewelry
repairmen
Locomotive engmeers N
L.ocomotive firemen
(helpers)
Motion picture pro-
jectionists
Shoe repairmen
Shop trades (rail-
voad) . .. . ... - e e
Statlonarv engineers

Operatives

Driving ocecupations , . . . . . .

Eusclﬂvers intercity

163 400

' %1,600

1210,281 134,739

141,330 14332

15248 1526

! €24 465 164,043

315
837

27

See footnotes at end of table.
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Table C—1. Continued—Known trairing in occupations which generally require less than a college degree and for

which projections of manpower requirements have heen prepared

Junior
college
Occupation graduates

MDTA enrollments, Vocational education com- Apprentice-
fiscal year 1969 pletions, fiscal year 19689 ship

——— completions,

acadermnic year L
1968—69 On-the-job

Institutional | Secondary Past-secondary 1962

Operatives—Continued
Busdrivers, local
transit . . . . . . . ... .
Routemen . .. ... s
Taxidrivers ... ... .. ..
Truckdrivers, local . . .. ..
Truckdrivers, aver-the-road. .

Other operative occupations:
Assemblers . . . . . .. ...
Automobile painters . . . . .
Brakemen {railroad) . ....
Electroplaters . . ... .. ..
Gasoline service sta-

tion attendants . .. .. ..
Inspectors {manufacturing) . .
Machine tool operators
Meatcutters . . .. .. . ...
Photographic labora-

tary occupations . . ... .
Power truck operators ., . . .
Production painters . . . . .
Stationary firemen

(boiler) . ..........
Waste water treatment

plant operators . . . .. ..
Welders and oxygen

and arc cutters . . . ... . 1,700

Construction laborers . . . . . ..

' 1,026 156
630 630 107

711 666

8,800 6,596 4,254

'The total number of registered nurses trained was 33,800 in
academic year 1968—69. In addition to the training sources
shown, many were trained in hospital programs and some in
4-year colleg:: programs.

2 Includes 1raining in occupations such as typists, bank tellers,
office machine operators, bookkeeping workers, electronic com-
puter operating persannel, and railway clerks. The number being
irained in each occupation cannot be ascertained from the
available data.

3 includes all persoris who completed distributive education
prograrnis.

4 Includes kitchen workers, maids and housemen (hotels and
restaurants), porters and cleaners, and attendants. The number
being trained in each accupation cannot be ascertained from the
available data.

§ May include some State police officer training.

% Also includes some steward department occupations in the
Merchant Marine.

7 Includes brick, stone, and tile workers.

8 nciudes riveters, construction occupations not classified, and
miscellaneous structural workers. The number in each occcupa-
tion cannot ' @ ascertained from the available data.

? The number in each occupation eannot be ascertained from

Q ot
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the available data.

19 {hcludes structural iron workers, machinists, machine tool
tions, boilermakers, welders, and others. The number in each
occupation cannot be ascertained from available data.

' 1| ncludes many repairmen such as auto, truck, and bus
mechanics: appliance servicemen; and industrial machine repair-
men. The number in each occupation cannot be ascertained from
available data.

'2|5cludes carnposing room occupations, printing pressmen,
electrotypers, and stereotypers. The number in each occupation
is not ascertainable from the available data.

13 1heludes linemen, testboardmen, telephone repairmen, and
other pccupations. The number in each occupation cannot be
ascertained from the available data.

14 ncludes some uphalsterers other than furniture,

1% Alse includes shoe manufacturing occupations.

16 1ncludes trainees in many different industries and occupa-
tions such as punching and shearing occupations, spinning
accupations, wood machining occupations; and gccupations in
plastics, rubber, machinery (assembly), electronics, and trans-
portation eguipment.
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Table c-2. Degrees from institutions of h|gher education by field of study and level, United States, 196869

_ - _ - - E— | _
First P i
Bac ] L. lastar’s : D |
Major field of study Zi‘;f;é; s ﬁrn:dhgegs,féeo;el n’c,llea;reess dz;:g;:
Agriculture . . . . . L. 8,044 1,696 605
Architecture . . - . .. .. - - e e e e e e e e 3,331 579 7
Biological sCiences . . . . . -« . o . .. s e e e s 35,308 5,743 3,051
Biology, general . . . .. . s s e e s 23,305 2,603 363
Botany, general . . . . . . st 4. a w0 et 576 412 249
Zoology,general . . . ..o s e s e 5,488 812 310
Bacteriology, virology, micology, parasitology,
microbiology . . . . s e s s c s e e s s 1,357 430 331
Biochemistry . . . ... .. e e e e e e 347 268 471
Biolagical sciences, all ather . . .. . .« o o 4,235 1,318 1,327
Business and COMIMTEICE . . - « + .« + « 4o v = 5 s+ s 5 o= 93,561 19,325 533
ACCOUNTING - « « « « v+ - o o os o o n s s 5 a5 s 20,032 1,333 40
Business and commerce, all other . , . . .. ... 73,629 17,992 493
EdUcation . . . « « v o s v v nn e s 152,257 71,076 4,829
Counseling and guidance . . . ., .. .-« -« .- 15 0,325 401
Elementary education . . . . .. .. ... .- 80,610 12,753 177
Secondary education e s .. 2,285 4,684 143
Education,all other . . . . . . .. ... ... 69,347 44,414 4,108
ERGINEBIING « o« =« « 0 v v o v s oo m s a s n s s e s 41,248 15,240 23,377
English and literature . . . . . . . .. o e s s 54,279 8,624 1,151
Fineandalliedarts . . . . . .« « o v s s n o= n 31,588 7413 684
Fareign languages and Ilterature ............. 21,685 5,034 749
FOrestry . . . v v o v v v s s s s s s s e s e 1,921 374 94
Geography . . -« - s s h e i e e e e e 3.333 563 124
Health professions . . . . . .« -+« .. . -« - 19,826 13,673 4,067 283
Dentustrv(DDSandDMD) 3,408
Medical technology . . . . . . . . .. .- oo 2,811 28
Medicine (M.D.) . . .. .« v v v v o e e 8,025
Nursing and/or public health nursing . . . . .. .. 10,328 1,385 3
PRAFMACY  + « + s o 10 v s = s o o s s rm e na e 4,073 232 74
Vetarinary medicine (D.V.M) .. .. .o 0L 1,146
Health professions, allother . . . . . .. .. .. .. 2613 1,094 2,422 177
Home economics . . . . . « « =« « s s e e e e 8,979 1,148 102
JOUTRAITSIT « v « v = v o v o n s 5 v s 8 o e 5 8 2+ 5 1 1 2 - £,197 785 22
Law (LL.B., J.D,, or ngher degrees} .. ......-- 415 17.053 830 1R
Library scnence e e e e e e e e e e 1,000 5,932 Vi
Mathematical subjests . . . . . . . . . .« - - .- 27,209 5,713 1,097
Mathematics - . . . » « « « s s s 5 s 0 = ¢ 5 23 5% 26,905 5217 956
Statistics {including actuarial seuence) ....... 304 496 141
Military science L s - 1,895
Philosaphy . . . - ¢+« c s v s s s o s o n s ! 8,100 694 286
Physical sciences . . 21,480 5,805 3,859
Chemistry . . . . . C e e e s 11,702 2,023 . 1,895
Geology . - ... . . P - 1,973 620 288
PhySIiCE . . v s c s s s v v s vt an s ae s 5,678 2,252 1,296
Physical sciences, all OtHEr o o o v e e e e e e e s 2,287 1,000 380
Psychology . .. . ... . coo oo o .. 29,332 4,011 1,551
Beligion . . .o« «c o xcm st u s 5,276 4,338 2,884 346
Social SCIBNCES . - . . <« s s e e e e s s 140,960 22,649 3,150
EcONOMICS . « v « s + s a s s 8 s 8 s 2 o8 6 o oo s 16,867 2,108 634
HISTOIY . ¢ v ¢t v v v v o s mmm o mmmnn e nas 40,939 6,271 ' ' 826
Political science or government . . . . . ... ... 23,789 2,107 - 467
SOCIOIOEY  « v s s e 26,219 *.,666 430
Social work, administration, welfare . . .. . ... 3,367 5,037 90
Saocial sciences, allother . . . . . . . .. .. 29,779 6,470 703

~Gee footnotes at end of able.
O
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Table C—2. Continued—Degrees from institutions of higher eduecation by field of study and level, United States,

1968-69
- éathelcr's First Master’s Doctoral
Major field of study o p —-sional e AR
degrees aegrees degrees degrees
Trade and industrial training .. . ... ... ...... 4,269 129 14
Other broad general curriculums and miscellanecus
fields . ................. 9,420 276 2439 175
Source: NCES, Digest of Educational Statistics, 1970, p. 89, table 117.
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